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PREFACE TO REVISED EDITION

This revision of the original seabird monitoring handbook, published in 1983, resulted from four years’ field ex-
perience (1985-1988) conducting the monitoring program. Many of the techniques described in the original
handbook had not been extensively field tested prior to our efforts, and many techniques used in long-term in-
vestigations had to be scaled down from research-approach levels to monitoring levels. [t was therefore not
surprising to encounter unanticipated problems in carrying out some of the prescribed tasks set forth in the first
edition. This revision identifies the problem-areas and incorporates newer techniques and revised methodology
to refine and streamline the seabird monitoring program. Updating a manual such as this is, of course, an on-
going process and Is subject to the bounds of our perceptions and the constraints and inconvenience of limited
resources. No doubt techniques for seabird monitoring at Channel Isiands National Park will continue to evolve
as new methods are incorporated and solutions to new problems are found.

DBL and FG
August 1988
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INTRODUCTION

The purpose of this handbook is to outline a
methodology for monitoring selected seabird
species in Channel Islands National Park. The
methods have been derived from both [ong-standing
studies of certain species and recent work with
other birds not monitored in the past. Consistent
with Channel Islands monitoring goals, the data will
be used to detect changes in populations over a
period of time rather than to determine the cause of
such changes. To detect these changes, important
parameters inciuded in the seabird monitoring
program are:

« abundance of breeding birds
e reproductive success

» phenology, and

« population age structure.

'All of these reflect important trends in population
dynamics. The number of breeding birds may rep-
resent either reproductive effort or adult population
size: changes in either category affect the total num-
ber of young recruited to the population. Reproduc-
tive success is measured by the number of fledged
young, and is the most direct measure of the addi-
tion of young to the population. Chick survival can
be affected by changes in phenology (timing of egg-
laying, hatching and fledging). Age structure repre-
sents relative numbers of non-breeding juveniles
and breeding-age adults in the population; changes
in this parameter affect the number of breeding at-
tempts and recruitment of young. When available,

other parameters such as food use and chick

growth rates are valuable to measure because they
provide data for interpreting observed changes in a
biclogically meaningful way.

Despite the benefits of a program containing the
parameters outlined above, experience has shown
that practical considerations often limit the number
of parameters that can be effectively measured as
well as the number of species monitored. For in-
stance, the particular measurements taken for a
given species may be limited by nesting habits,
response to human intervention, experience of per-
sonnel, and time and monetary constraints. Similar-

ly, of the eleven seabird species that nest in Channel
{slands National Park, only six can reasonably be

" monitored; difficuities such as inaccessible nests,

nocturnal behavior, and variable breeding sites
preclude using the others. This handbook, then
reflects a compromise between an ideal monitoring
program and a practical one.

MONITORING DESIGN
CONSIDERATIONS

in designing effective techniques to monitor
seabirds on the Channel Islands, decisions were
made as to which species would be monitored, the
islands on which they would be monitored,
parameters to be measured, and reasons for these
choices.

CHOICE OF SPECIES

Table 1 shows the spatial distribution of the eleven
seabird species that nest in Channel Istands Nation-
al Park. Several species were eliminated as
monitoring targets primarily because certain aspects
of their biology preclude obtaining reliable data.
The three species of storm-petre! (Leach’s Storm-
Petrel (Oceanodroma leucorhoa), Ashy Storm-
Petrel (0. homochroa), and Black Storm-Petrel (O.
melania)} are nocturnal and secretive, and their
breeding phenology and biology on the Channel is-
lands are poorly documented. It is therefore
probably too costly to collect quality information for
these species. Of the three cormorant species,
Brandt's Cormorant (Phalacrocorax penicillatus) is
probably unsuitable for monitoring. Although abun-
dant and widespread throughout the islands, this
species frequently shifts nest sites, making data col-
lected from samples difficult to interpret.

Of the three alcid species that nest here, Pigeon
Guillemot (Cepphus columba), Xantus' Murrelet
(Synthiiboramphus hypoleuca), and Cassin’s Auklet
(Ptychoramphus aleuticus), the guillemot is the
most difficult to monitor. This species nhests in
caves, making it very awkward to determine the size
of the nesting population or measure other impor-
tant parameters. The following species have, there-
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fore, been chosen for the monitoring program:

o California Brown Pelican (Pelecanus
occidentalis californicus)

+ Double-crested Cormorant (Phalacrocorax
auritus)

« Pelagic Cormorant {Phalacrocorax pelagicus)

¢ Western Gull (Larus occidentalis)

¢ Xantus’ Murrelet (Synthiiboramphus hypoleuca)
¢ Cassin’s Auklet (Ptychoramphus aleuticus)

The selected species are diverse and provide broad
geographic coverage of the park islands. Some are
sensitive to oil or c¢hemical pollution, changes in
food availability-and .abundance, and human distur-
bance; changes in these populations may suggest a
more widespread problem affecting other species as
well. Most of these species also have existing
‘baseline data for certain -parameters with which
comparisons of future data can be made.

California Brown Pelicans breed predictably on the
north stopes of West Anacapa Island each year and
build large nests that are observable from a dis-
tance. Double-crested Cormorants rarely change is-
land colony sites and their nests are also
conspicuous. Although both species are highly vul-
nerable to the effects of disturbance, accurate and
reliable data can be collected at a distance for each.
Pelagic Cormorants, at the southern extreme of their
range, breed in small numbers on the Channel Is-
lands and hence were not initially included in the
Seabird Monitoring Program in 1982.  Since 1984,
however, they have consistently nested on Anacapa
Island where sub-colonies have been accessible
and easily censused. Aithough this is a small breed-
ing population, it has expanded since its inception,
and data on abundance of breeding aduits,
reproductive success, and phenology can be easily
obtained for monitoring purposes. Western Gulls
are highly visible surface nesters and, compared to
cormorants and pelicans, are much less sensitive to
human disturbance and thus are readily studied.
Xantus' Murrelets nest in crevices and small caves
that are usually accessible with minimal disturbance.
Cassin’s Auldet, a burrowing species, is locally the
least known of the targeted species. Monitoring this

species, although somewhat difficuit, is worthwhile
because the site of its largest colony, Prince Island,
supports the greatest number of seabirds in the
park, they are primarily plankton-feeders (unlike
most other monitored park seabirds), and they are
likely to be sensitive to oil pollution (and may there-
fore be a good indicator species).

in addition to these six seabird species, monitoring
the Snowy Plover (Charadrius alexandrinus), a
shorebird which nests on San Miguel, Santa Rosa,
and Santa Cruz islands will begin during the 1989
breeding season. The Snowy Plover is fisted by the
State of California as a "Species of Special Con-
cern" (Remsen 1978) and information about its
breeding biology and abundance in Channel Islands
National Park is currently very limited.

Ancillary observations of breeding season activities
of Brandt's Cormorants, Pigeon Guillemot and

Xantus’ Murrelets should be made when the oppor-

tunity arises as follows:

Brandt’s Cormorant nesting should be documented

-each year -on Santa Barbara, Sutil, and Prince Is-

lands. This species nests consistently at Prince Is-
land, in small caves and on the cliff ledges of
Webster Point on Sania Barbara Island, on the north

{edges of Sutil Island, and on Gull Island. These

areas can be surveyed by boat once or twice each
breeding season for the presence of nests, although
accurate nest counts or observations of nest con-
tents are -often difficult. Brandt's Cormorants also
nest rarely on West Anacapa !sland (at Sea Lion
Cove in 1970 and Rat Rock in 1982), and should be
looked for in the course of monitoring activities, [f
consistent breeding occurs, routine monitoring of
this species should be incorporated into the
program.

Pigeon Guillemot numbers in the nearshore vicinity
of Anacapa, Prince, and Santa Barbara islands
should be noted in the course of other monitoring
activities as a relative index of breeding effort.
Counts are best done during June and July when
adult birds are tending young which no longer re-
quire the constant presence of an adult at the nest.
Adults at this time are easily observed flying in and
out of the nesting caves and in pairs on the water as
they farage. Data on number of pairs breeding have
been collected annually on East and West Anacapa
islands since 1982; annual breeding records should
be maintained. -
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Table 1. Distribution of Seabirds Nesting in Channel Islands National Park (from Hunt et al. 1980).

FAMILY SPECIES ISLAND
AN SBI SCI SMI SRI
(see key below)
Storm-Petrels
Hydrobatidae Ashy Storm-Petrel A A L 7
(Oceanodroma homochroa) -
Black Storm-Petrel : L ?
(0. melania)
Leach’s Storm-Petrel ? ? L ?
(0. leucorhoa)
Cormorants
Phalacrocoracidae Brandt's Cormorant o A A L A
(Phalacrocorax penicillatus)
& Double-crested Cormorant A A L
(P. auritus)
® Pelagic Cormorant A 0 A L A
(P. pelagicus)
Pelicans
Pelecanidae ® California Brown Pelican L A ©C ©
(Pelecanus occidentalis californicus)
Gulls
Laridae ® Western Gull L A A A A
{Larus occidentalis)
Alcids
Alcidae ® Cassin’s Auklet A A L
(Ptychoramphus aleuticus)
Pigeon Guillemot A A A L A
{Cepphus columba}
& Xantus’ Murrelet A L A A
(Synthiiboramphus hypoleuca)
Key: ANI = Anacapa ls. SBl = Santa Barbara Is. SCI = Santa Cruz is.
including Sutil Is. including Gull Is. and Scorpion Rock
SMI = San Migue! Is. SRI = 8anta Rosa ls.
including Prince |s. ‘
Distribution:
A = Active Colony L = Largest Colony ® = Monitored Species
O = Occasional Colony ? = Probably Present

Seabirds




Xantus' Murrelets almost certainly nest in the Arch
Rock/Landing Cove area of East Anacapa Island.
Adult birds are consistently heard calling from the
water beneath the cliffs in April, May, and June;
adult pairs are seen in the vicinity prior to breeding
season; and a newly fledged chick was observed at
Arch Rock in June 1985. Surveillance for the
presence of this species on East Anacapa, including
estimates of numbers of calling birds from the cliff
tops between the Landing Cove and the southward
bend in the service road should be maintained.

CHOICE OF ISLANDS

The recommended island monitoring sites for the
selected species are shown on Table 2. While it
may be desirable to monitor the birds on all the is-
lands where they occur, small population sizes or
difficult access make this inadvisable if not physical-
ly impossible. The following selected colonies are
relatively accessible and provide broad coverage:

CHOICE OF PARAMETERS

For practical reasons, the recommended pa-
rameters (breeding bird abundance, reproductive
success’, phenology, and population age structure)
can not be measured for all the selected species. Of
major concern in choosing the parameters is the
potential disturbance and consequential breeding
failures for both target species and other birds nest-
ing in the same area. Pelicans and cormorants are
particularly sensitive to human disturbance and for
other species, such as murrelets and auklets, exist-
ing population sizes may be too small on some is-
lands to risk regular monitoring. Due to variable
disturbance potentials at different sites the number
of parameters measured changes with species nest-
ing locations. For example, whereas three of the
suggested parameters may be possible 1o measure
for Double-crested Cormorants on Anacapa Island,
only ane can likely be measured for this species on
Prince Island (see Table 3).

Table.2. Island Monitoring Sites for Selected Seabirds/Shorebird in Channel Islands National Park.

ANACAPA GULL

ISLAND ISLAND
Double-crested Cormorant X Not present
Pelagic Cormorant X* Not present
California Brown Pelican xX* Mot present
Western Gull X* X
Xantus' Murrelet Too few Too few
Cassin’s Auklet Not present Too difficult
Snowy Plover Not present Not present

* L_argest colony in Channel Islands National Park.

PRINCE

ISLAND

Xx

Too difficult

Not present
X

Too difficult
X*

Not present

SANTA

BARBARA

ISLAND

X
Not present
X
X
X*
Too few

Not present

SAN
MIGUEL
ISLAND

Not present

‘Not present

Not present
Not present
Not present
Not present

X

1 variously defired, but usuaily one of the following: a) percent fledging of hatched chicks (fledging success); b) percent fledging of
eggs laid (reproductive success); ¢} number of chicks fledged per nest (productivity); or, d) the number of chicks fledged per colony
{total productivity).
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SOURCES OF VARIABILITY

As highly mobile animals, seabirds fluctuate in num-
bers with respect to time of year, activities within
seasons, and time of day. An effective monitoring
effort must attempt to account for the varlation
caused by these natural fluctuations, as well as that

introduced by observer error, and then distinguish
between these sources of variability and those
owing to changes in the environment. The following
guidelines are recommended to minimize the ob-
server sources of variability:

Table 3. Recommended Parameters to Measure for Selected Species in Channel Islands National Park.

California Brown
Pelican

Double-crested
Cormorant

Pelagic Cormorant

Western Gull

Xantus’ Murrelet

Cassin’s Auklet

Snowy Plover

ANACAPA
ISLAND

Breeding
birds

Reproduction

Phenology

Breeding
birds

Reproduction

Phenology

Breeding
birds

Reproduction

Phenclogy

Breeding
hirds
Reproduction
Phenology
Age Structure
Food use
Growth rates

GULL
{SLAND

Breeding
birds

SANTA SAN
PRINCE BARBARA MIGUEL
ISLAND ISLAND ISLAND
Breeding
hirds
Reproduction
Phenology
Breeding Breeding
birds birds
Reproduction
Phenology
Breeding Breeding
birds birds
Reproduction  Reproduction
Phenology Phenology
Age Structure
Food use
Growth rates
Breeding
birds
Reproduction
Phenology
Breeding
birds
Reproduction
Phenology
Birds on
beach
Females

on beach
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MEASUREMENTS

Defining measurements carefully is one of the most
important ways to control variability. Ambiguous
counting units or ones for which a subjective
decision must be made are a common source of
error even among experienced counters. We have
attempted to be precise in defining the measure-
ments for each parameter, but even these may be
subject to change if more specificity is required.

OBSERVERS

Even with weli-defined counting units, observer error
is inherent in seabird censusing. Continuity of ex-
perienced observers is required for accurate cen-
-susing (Richardson et al. 1981; Harris and Murray
1681). This is especially true when counts must be
obtained from a long distance (e.g., Brown Pelican
observations, and Western Gull total nest count on
Santa ‘Barbara “Island). f observers change, then
the departing observer should train the incoming
observer to maintain a minimal level of continuity.
Incoming observers should have prior experience
censusing ‘seabirds, ‘or, at the least, censusing of
animal populations in the field.

_ COUNTING

Proper monitoring requires careful observations to
minimize sampling error. Methods used for long-
distance censusing must be consistent from year to
year for all species and measurements. When cen-
susing a particular area or sample of the population,
it is recommended that when multiple observers are
available, they count independently, record resulits,
and recount the same area. Results should not be
discussed among observers prior to the second
count, as doing this will prejudice the recount. All
counts may then be averaged for an estimate of the
sample mean. This counting method allows calcula-
tion of observer varighility. When a single observer
is present, recounis should routinely be made and
averages taken. Counts obtained from close-range
work (e.g., in established grids or transects, or from
areas of low population density), do not require
repeating.

Counts made from boats can be especially difficult.
Observers must be experienced to maintain ¢ount
continuity and reasonable accuracy in a moving
vessel in unstable conditions. Multiple counts using

inexperienced observers may introduce greater
potential for misleading results than single counts by
someone experienced in censusing from a vessel.
Counts obtained from close-range work (e.g., in es-
tabiished grids or transects, or from areas of low
population density), do hot require repeating.

TIMING OF COUNTS

One approach recommended throughout this
manual and also used by others attempting to deal
with natural fiuctuations in seabird numbers (Lioyd
1975; Richardson et al. 1981; Harris and Murray
1981), is to census during a particular stage of the
breeding season. The distribiution of seabirds
during the non-breeding season is highly variable
and difficult to interpret. Monitoring efforts are thus
focused on breeding birds, which predictably gather
in colonies at certain sites each year to mate and
raise young. Also, the diurnal patterns of colony at-
tendance fluctuate depending on the stage of breed-

ing and time of day. Knowledge of breeding

behavior is therefore necessary for determining the
optimum census times, (i.e. when attendance is
most stable}. Uoyd (1975) found that daily atten-
dance of razorbills and guillemots became less vari-
able as-incubation progressed and was most stable
during the nestling period (from hatching to fledg-
ing). Similarly, for Western Gulls, the most stable
period is after peak egg-laying; during this 7 to 10

‘day period, most -gulls have laid eggs and the first

young are hatching, so counts of birds on nests (to
estimate pairs) will be most accurate. The pattern of
colony attendance also varies for some species
within a single day, and censuses should be timed
accordingly. Consistency is of key importance -
once a time for counts is chosen, adhere to it as
much as possible.
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DISTURBANCE

Disturbance during a critical time in the breeding
cycle can have severe detrimental effects by caus-
ing injury, direct mortality of young, and nest aban-
donment.  Predation by gulls or ravens on
unattended eggs and chicks is often a serlous con-
sequence of human disturbance. Monitoring per-
sonnel must be extremely cautious and follow
outlined procedures for approaching observation
points and working in or near seabird colonies.

WEATHER

The influence of weather conditions on monitoring is
discussed in the species accounts, but note that
good weather is required for good counts no matter
how precise one’s timing or how experienced the
observers. Weather also influences colony atten-
dance by seabirds; thus, when possible, make
counts under similar conditions each time, but avoid
censusing in adverse weather conditions (e.g., high
winds or heavy fog) which will obviously hamper ob-
servations and compromise data.

MONITORING PROTOCOL

SAMPLING METHODS

The methods suggested in this section were derived
from long-term research on specific populations
(Brown Pelicans and Double-crested Cormorants on
Anacapa Island; Western Gull and Xantus’ Murrelet
on Santa Barbara Island) and from work during the
1982 field season which developed methods for pre-
viously unstudied populations. These methods have
since been tested during subsequent field seasons.
Cassin’s Auklet monitoring methods were developed
in 1986, as modified from ongoing studies of this
species on the Farallon islands by Point Reyes Bird
Observatory and University of California at Davis re-
searchers. Snowy-Plover monitoring methods have
evolved over several seasons (1985-1988). Since
some methods, such as those for Snowy Plovers,
still require more testing, they should not be con-
sidered inflexible or as the final word on monitoring
techniques. Year-to-year variability may dictate im-
provisation or revision of methodology, and any
method is subject to modification with respect to
practical problems encountered in the field.

This methods section is organized first by species,
then by island. The following is an outline of the
basic format for each species shown in actual type
styles used within the text. (To avoid unnecessary
repetition, certain categories have been omitted
when not applicable.)

SPECIES

BREEDING BIOLOGY AND PLUMAGE

FIELD METHODS BY ISLAND

(Table showing...)
Parameters and Measurements

Areas to be censused

Methods

Potential Problems

Recommended Methods

Boat Surveys
Land Surveys.
Locating Coloniies
Abundanceé of Breeding Birds
- fotal nest count
Reproductive Success
- sample chick count
Chick Mortality
- post season nest count
Phenology
Age Structure
Band Sightings
Monitoring Schedule

Monitoring Schedule

Time Required

Recording Data

Safety

Special Equipment

Seabirds




CALIFORNIA BROWN PELICAN

BREEDING BIOLOGY AND PLUMAGE

West Anacapa lsland is the site of the largest and
‘most -consisient Brown Pelican nesting colony in
southern California (Figure 1). The historical
records suggest that pelicans nested here neary
every year, while at other colony sites {Santa Bar-

bara -Island, Scorpion Rock, and Prince Island), '

nesting is ephemeral or irregular (see Gress and
Anderson 1983; Hunt and Ingram 1982). Nesting on
Santa Barbara istand, however, may have occurred
much more frequently than the scant -historic
records indicate. No pelican nesting was reported
on Santa Barbara Island for at {east 25 years prior to
1980 (Gress and Anderson 1983); however, nesting
-occurred in 1980, 1983, -and 1985-88 (Figure 4)

(Anderson and Gress 1983; Lewis and Gress MS; .

Sowls et al. 1980).

Brown Pelicans are colonial nesters, building large
bulky nests on the ground or in shrubs. Nests from
previous years generally remain unused or a new
nest may be built on top of an old one, but most
often an entire new nest platform is buiit each year.
Colony sites may be used in consecutive years or
new areas may be colonized. Nesting may be a
synchronous effort or may consist of several
asynchronous units (sub-colonies) established over
a petiod of several months in one or several loca-
tions on island colony sites. ‘

Since 1969, when continuous observations began,
the earliest breeding on Anacapa and Santa Barbara
islands was initiated in mid-December: the latest
date for initiation of nesting during the same period
was mid-May (Anderson and Gress 1983; Gress and
Anderson 1984; 1985; Lewis and Gress MS).

Brown Pelicans generally begin breeding when 3-5
years old (occasionally a sub-adult will nest, but
their breeding success is usually lower). Pair bonds
are formed at the nest site and eggs are usually laid
about one week after commencement of courtship
and nest-building. The clutch nearly always consists
of 3 eggs; both parents participate in incubation
during which they never leave the nest unattended
unless the nest is abandoned. The incubation
period is about 30 days.

Newty-hatched chicks are altricial; they are unable
to hold their heads upright and are helpless for 5-7
days after hatching. They require constant protec-
tion from temperature extremes and predation until
about 3 weeks of age. Both parents participate in
feeding the young. Nest abandonment and starva-
tion of young occur when food resources are
scarce, resulting in reduced breeding success and
lower mean brood:size. Chicks up to about 5 weeks
old generally stay on or near the nest site; older
chicks tend to wander farther from the nest and will
often gather in small groups (creches). Chicks from
the same brood, however, tend to stay together and

-will remain loosely attached to the nest site. Fledg-

ing occurs at 11-14 weeks of age (13 is typical).
Once young birds leave the colony they rarely

return, although fledglings often ‘beg from -adults

while roosting in the colony area and gather.In loaf-
ing groups during the period immediately following
fledging. These groups occupy the shoreline or

‘waters close to the colony 'site, remaining from
. several days to several weeks,

There is little evidence (based on plumage charac-
teristics, color of soft parts, and behavior) that
California Brown Pelicans regularly lay a replace-
ment clutch if the first clutch is destroyed or aban-
doned; renesting rates, therefore, are probably
negligible. The 1978 breeding effort on Anacapa Is-
land appears to be the only year since studies
began in 1969 In which significant renesting oc-
curred (Anderson and Gress 1983).

Brown Pelicans have highly complex plumage se-
quences and molt somewhere on their hodies
throughout most of the year. There are three molis
and three feather generations per year as shown in
Appendices A-2 and A-3. Breeding plumage is at-
tained prior to onset of courtship behavior with a
molt of head and neck feathers and is characterized
by a dark neck stripe and chest. They begin a full
body molt while raising their young with "winter'
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plumage characterized by a white head and neck.
Additionally, coloration of the pouch, bill, feet, legs,
bare skin, etc., also varies with season. One of the
most striking color changes is the bright red pouch
attained by adults of both sexes at the onset of
breeding; the pouch color begins fading soon after
eggs are laid and incubation begins. Subadults will
occasionally show red on their pouches as well.

Complete descriptions of both adult and chick-

plumage characteristics can be found in Appendices
. A1, A2, and A-3.

FIELD METHODS FOR

ANACAPA ISLAND
Parameters Measurement
Abundance of 1) Incubating birds
breeding birds 2) Palirs at nest site
3) Young at nest site
4) Nest count
{post breeding survey)
Reproductive 1) Chicks 9-14 weeks old
success 2) Brood size and
age of young
3) Mortality of young
(post breeding survey)
Phenology 1) Direct observation or
" dates based on age
of young
Population 1) Plumage
a) Juvenile (brown head)

age structure
. b) Sub-adult (white on
head, white belly)
¢) Adult (white head,
dark belly)
2} Band sightings

Areas to be censused

At Anacapa, Brown Pelicans nest only on West Is-
land. Nesting areas are almost always on the north
slopes but they also occur on rare occasions on the
southwest slopes, on the flat plateaufinterior biuff
areas and also in the canyons on the north side.
Figure 1 shows pelican nesting sites used from 1963

through 1988. Colony sites are unpredictable from
year to year; pelicans may breed in the same ap-
proximate area for several consecutive years, or
they may completely shift to another part of the is-
land. Several disjoined sites can also occur. Usual-
ly there is some overlap with the previous years’ site.
All known sites, therefore, should be checked at the
beginning of the breeding season.

Methods

Potential Problems

A major problem in censusing Brown Pelicans on
Anacapa Island is to have a clear view of the breed-
ing birds, their nests and nest contents. Obstruction
by vegetation or terrain, distance, fog, and sea con-
ditions all limit the quality of observations. Using a
boat is essential for finding colony locations, observ-
ing breeding progress, and censusing portions of
the colony that can only be seen from the water.
However, with the incumbent problems of motion
and drift due to sea conditions, boat observations
are often difficult and a good deal of practice is
necessary before an observer gains confidence.
Sea sickness can also be a problem for those who
are susceptible.

Another major potential problem is colony distur-
bance when surveys are conducted on land. Distur-
bance at critical times in the breeding cycle can
have severe detrimental effects on breeding success
with the greatest impact occurring during the early
stages of nesting. Brown Pelicans will easily aban-
don nests when disturbed, leaving unattended eggs
and young chicks vulnerable to predation by gulls
and ravens. Hyper- or hypothermia in young can
also occur when nesting adults are away from the
disturbed nest site for prolonged periods. -Older,
more mobile young may suffer injury or starvation if
they are incapable of returning to the nest site.
Chronic loss of food from regurgitation occurring as
a fright response can also have an affect on the
growth of young birds. Young pelicans of nearly
fledging age but not yet fully developed may be
forced to fly prematurely and can die from broken
limbs or starvation. Even a one-time disturbance, if
severe enough and at a critical time, can cause
abandonment of a colony or sub-colony. In light of
the potential consequences of disturbance, it is es-
sential that monitoring personnel be exiremely
cautious and follow the outlined procedures for ap-
proaching observation points.
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Location of California Brown Pelican Nesting Areas

Frenchy's
Cove

Cat Rock

€1969-1988)

0 0.5

| |

| n
0 0.5

Kilometers

Miles

WEST ANACAPA ISLAND

Figure 1. California Brown Pelican Nesting Sites - West Anacapa Island, 1969 - 1988.

Recommended Methods

Boat Surveys

Rather than working from a large vessel, it is recom-
mended that observers work independently from a
small boat, (e.g., 4 meter inflatable Avon with 15 hp
outboard motor). This recommendation is made for
the following reasons: :

¢ rocking due to swells is greatly reduced,

e maneuverability and access to the shore are
improved, and

e pressures of tight schedules and hurried surveys
sometimes associated with crews on larger boats
are avoided.

Also, when operating independently, monitoring per-
sonnel have greater flexibility in arranging censusing
activities to take advantage of favorable weather and
sea conditions. Observations/censuses are best
made with 10x binoculars while drifting 25-150 m off-
shore of specific colony areas. Morning is generally
the best time for cbservations by boat. At this time
the water is usually calmest; also, as the day
progresses, light refraction and glare intensify (espe-
cially along the north shore of West Anacapa) so
that by mid-afternoon, long-distance viewing be-
comes impossible.

Land Surveys

Only a portion of the nesting colonies are visible
from the water. Therefore, in addition to boat sur-
veys, observations from points on land are neces-
sary. During land censuses extreme caution must
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be taken to avoid disturbing nesting birds. Ob-
servers should never get closer than 50 meters from
the nearest nest; they should stay low and move
slowly and quietly to minimize the effect of their
presence. Sudden movement or noise can flush the
birds from their nests, resulting in abandonment,
egg and chick predation, or other consequences.
Particular care should be taken to avoid sudden ap-
pearances over low ridges; when surprised, chicks
may panic and jump off cliffs or be injured while flee-
ing. Young chicks driven long distances (or out of
view) from their nests may not find their way back.

Access to observation points on West Anacapa
island iIs either from Rat Rock at the island’s west
end, or from Climb Spine (the ridge between Cherry

Canyon and Cahada Por Nada; see Figure 3). From
Rat Rock observers must go ashore (at a narrow
surge channel at the west end of Sea Lion Cove) in
an inflatable boat, then climb a steep rocky slope to
reach the western terraces. [f the colony site is in
the Amphitheater area, one must climb Summit
Peak (elevation 293 meters), which takes about 45
minutes, and proceed to Camel Peak (elevation 253
meters), which takes another 30 minutes. A small
trail to Came! Peak from Rat Rock has been in use
since 1978, but in early spring may be grown over
with grasses in some places. After crossing the
western terraces, the .route continues along the
southern ridge (Summit Ridge) over Summit Peak
and along Saddle Ridge to Camel Peak.

Summit Ridge West

Summit Ridge East

Saddle Ridge

Upper Cherry Cényon Cherry Canyon Overlook
Middle Bluff " Camel Ridge
Hidden Valle
RAT ROCK ey
Camel Peak
& pe 400 ‘
0 @ \ Gap Overlook

o) H 2
@) Summit Peak &

N2
Pl

Summit Peak ‘ X

Brown Pelican Observation Points

FRENCHY'S
OVE

CAT ROCK

0
I |
I
0

0.5 Kilometers

i
0.5 Miles

WEST ANACAPA ISLAND

Figure 2. California Brown Pelican Observation Points - West Anacapa Island.
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Qak Canyon Bluff
QOak Canyon
Norih Bluff
Pealican Canyon
3 Sisters Pluft
Big CIliff

Goldfish Bow! _

Sea Lion Cove

~ |West End
Rat Rock

Summit Canyon
, Summit Cyn Bluit

Box Canyon
Pock Mark Ciiff
Portuguese Rock
Willow Canyon
__ Climb Spine

Caflada Por Nada
Cherry Canyon
Camel Ridge

Erosion Canyon

Amphitheater

Knife Edge
Lower Terrace
South Blufi {
Middle Terrace f\&- ~ _
Upper Terrace
Summit-Ridge West - \ South Rim
Summit Peak The Gap
Seal Reef Camel Peak
Summit Ridge East Interior Bluifs
Saddle Ridge Cat Rock East/Middle/West
N
0 0.5 Kilometers
W E ; ' I
0 0.5 Miles
S

WEST ANACAPA ISLAND

Brown Pelican Research Place Names

Figure 3. California Brown Pelican Research Place Names - West Anacapa Island

For quick access to the Intetior Bluffs or the Am-
phitheater observation paints, the Climb Spine route
may be used. This access requires no pelicans to
be nesting on East Interiar Bluff nor in the lower part
of Cherry Canyon. Observers must go ashore at the

base of Climb Spine in a small inflatable boat. The
approach is a steep, somewhat difficult ascent/de-
scent plus traverse of a steep slope with foose ter-
rain; it should not be attempted by inexperienced
climbers. Travel time to top is about 15 minutes.
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Specific observation points used to census pelicans
on West Anacapa Island are shown in Figure 2. To
view nesting on West Interior Bluff and Summit
Canyon Bluff, observations should be made from
East Summit Ridge and Saddle Ridge observation
points. Observations of North Bluff and Oak
Canyon Bluff nesting are best made from the West
Summit Ridge site just below Summit Peak. Surveil-
lance of Cherry Canyon and parts of East and Mid-
dle Interior Bluffs are made from Cherry Canyon
Overlook and Upper Cherry Canyon observation
point. Observations of the remaining portions of the
Interior Bluff area are made from the Middle Bluif ob-
servation point. Colony sites in the Amphitheater
area are best viewed from the four points on Camel
Peak and its ridges. Use of a spotting scope, aug-
mented by 10x binoculars, is essential from any of
these observation points. If nesting sites are located
at any other areas in Figure 3 (e.g., the north slopes
not visible from land observation points, especially
those close to the water), cbservations will probably
have to be by boat in order to avoid unacceptable
disturbance.

Locating Colonies

Since pelican nesting areas are impossible to
predict each year, beginning in January and con-
tinuing until nesting has been ascertained, the north
slope areas of West Anacapa Istand should be sur-
veyed at least monthly by boat. Areas used for nest-
ing in prior years should be especially closely
examined. Initially, pelican nesting activity can be
difficuit to discern because of thick vegetation,
rough terrain, and lack of tell-tale signs, such as
trampled vegetation and obviously well used nest
sites. As the colony size increases, nesting areas
become more conspicuous, with vegetation becom-
ing less of a visual barrier as It is trampled and dries
up in late spring. Also, the amount of "whitewash"
increases at nest sites and roosts in the colony area,
particularly once hatching has begun.

Abundance of Breeding Birds

- total nest count

A total nest count usually requires censusing from
the water as well as from land points on the island
since not all nests are visible from either water or
land. -The number of active nests is obtained by
counting incubating or brooding birds on nests and
pairs of birds with larger, visible chicks on nest sites.
When only chicks are visible at the nest, the parents
may be away foraging; these nests are censused by
the presence of chicks alone. Nests within the
colony that have been completed, but for some

reason deserted, are counted as ABANDONED.
Averages of active + abandoned nests are summed
to obtain the total nest count for each census.

To aid censusing, natural boundaries such as
ravines, vegetative patterns, rocks and other
geological markings, and nest groupings can be
used to define nesting sub-units within each colony.
Each sub-unit should be identified by name or num-
ber and mapped for comparison with future or past
counts of the same area. Censusing by sub-units
greatly simplifies counting of large numbers of nests

~ and aids comparisons of breeding events over time.

Reproductive Success

- sample chick count and brood size

Productivity is determined by estimating the number
of young fledged per nesting attempt. Determining
fledging success in a synchronous breeding effort is
relatively easy; however, for an asynchronous
breeding effort it is much more difficult. in a relative-
ly synchronous effort the eventual number that
fledge can be reasonably estimated by counting the
number of chicks that reach at least 9 weeks of age
{once a chick is about 9 weeks old, the probability of
its fledging is high). Pelican nesting, however, is
usually highly asynchronous and can extend over a
nine month period {Gress and Anderson 1983).

If all or most nests are visible from a boat or island
observation points, relatively accurate total chick
counts are possible. However, it usually is not pos-
sible to see all nests and chicks without causing un-
acceptable disturbances. The colony should
therefore be sampled by locating and mapping
areas where a sub-colony or group of nests can be
seen clearly and where data can be obtained
without creating disturbance. Whenever possible,
make a total chick count for each sub-colony area,
but in areas where some nests and chicks are
ohscured, use sample counts of at least 30 nests
representing the entire spectrum of colony growth.
Survey each sample area monthly to determine
brood size and age of chicks per active nest and
note the number of abandoned nests. It is best to
determine the specific weekly age of all chicks in the
sample; Appendix A-1 gives the characteristics of
chick ages by week.

The determination of chick ages requires field ex-
perience with pelicans. If one finds it impossible to
resolve chick ages to within one week (using the
criteria in Appendix A-1), then the broader
catagories in Table 4 (page 14) may be substituted.

California Brown Pelican - West Anacapa Isfand
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By following the chicks in each sample through the
breeding season, an observer can estimate the
number of young that fledge from each nesting
group, as well as the number in each brood. Brood
sizes are best determined at ages 3-6 weeks. After
six weeks of age, chick often gather in mixed-brood
groups (creches), making brood-size estimates dif-
ficult or impossible.

More than two counts per census will be required
because not all young will be visible in any cne
count; chicks are very mobile and may be momen-
tarily hidden by vegetation, nest structures or ter-
rain. After several counts, the minimum numbet of
young associated with each nest or area becomes
more clearly defined, and a sample variance can be
estimated. Productivity computations include in-
completely-built and abandoned nests, as well as
those nests which produce fledged young.

Chick Mortality

- post-season nest count

A complete colony census should be conducted at
the end of the breeding season (after all or most of
the young have fledged) to count chick carcasses
and examine nests. This should be done by mid-
September before the first winter rains. Nests of the
year -in -each sub-colony or area are counted and

marked with lead-free spray paint (red or blue is .

best} to aveid recounts. Prior years' nests are
usually readily distinguished from nests of the cur-
rent year: -material -from old nests will appear
weatherworn and gray; bowl linings (grasses,

Table 4. Pelican Chick Age Catagories.

seaweed and other plant material) of abandoned
nests will appear fresh in the present year and will
generally not be present in old nests; old nests will
often be overgrown by vegetation {especially by
wild cucumber and morning glory vines). Often, by
close examination, traces of paint from previous
years' surveys can be found on sticks in old nests.
Although the current year's nests which produced
young will be heavily trampled, they are generally
recoghizable by being filled and "cemented" over by
fresh white guanc. Guano in old nests will appear
weathered, deteriorated. and much grayer; much of
the previcus year's guano will have been washed
away by winter rains. For mortality data, carcasses
of chicks are located, counted, and marked with
lead-free spray paint (to avoid double-counting); the
approximate age at death and brood size (if it can

“be determined) -are recorded. In most years, the

majority of chick carcasses found are 2-4 weeks of
age. Carcasses are usually desiccated and found
intact in the colony, often in the nests from which

they were hatched. However, many carcasses are

also found scattered or buried; therefore, be sure to
search under vegetation close to nests, and to sift
through nest contents for the remains of small dead
chicks which can ‘be ‘buried under debris, dirt or
covered by the guano of surviving chicks of the
brood. The number of carcasses counted obviously
represents a minimum mortality figure. Several at-

* ' tempts to determine a "missing chick-carcass factor"

have given an average of about 10% carcasses
missed.

CATEGORY

I. 1-4 weeks

II. 5-8 weeks

IIL. 9-14 weeks

Chicks will appear as small downy white to large grey/brown, according to the following broad categories:
PELICAN CHICK AGING CHARACTERISTICS

Most of the 1-2 week olds will be closely brooded and usually not visible;
the 3-4 week alds will be downy white with no dark feathers showing.

These are intermediate size chicks still characterized by white down but with
varying degrees of dark feathers beginning to emerge on the back and wings
Heads and necks of 7-8 week old chicks are light dusky brown

Chicks have obvious wing feathers and their heads, necks, backs, and wings
are mostly dusky brown, becoming darker with increasing age.
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Phenology

The date when nesting begins is not predictable.
Since 1969 onset of breeding has varied from mid-
December to mid-May (Anderson and Gress 1983;
Gress and Anderson 1983; Lewis and Gress, MS).
Phenological dates (within a week or so) can be es-
timated from chick ages and the known incubation
and fledging periods.

Age Structure

- plumage

- When censusing breeding birds, the number of nest-
associated (but not incubating) birds and those loaf-
ing on the periphery of the nesting area should also
be counted. Although four age classes can be
identified at this time of year, distinguishing between
juveniles, sub-adults and aduits is sufficient for
monitoring purposes, and it is relatively easy to
record age-ratios at the same time by using the fol-
lowing classifications (see Appendix A):

e Juveniles - brown heads/white bellies
e Sub-aduits - adult-like white heads/white bellies
« Adults - white heads/dark bellies

When possible all of Anacapa Istand should be cir-
cumnavigated by boat for a complete census of
roosting pelicans. In the event that time considera-
tions, weather or sea conditions prevent surveying
all three islands, at the very minimum the north
shore of West Anacapa should be surveyed.

Band Sightings

During censuses, examine exposed legs of pelicans
for the presence of bands and color-markers. U.S.
Fish and Wildlife Service metal bands have been
placed on the legs of California Brown Pelican
chicks in the Channel Islands and Mexico since
1971. Data from these bands have yielded valuable
information on population age structure, move-
ments, and recruitment.

When a band is sighted, record the leg which has
the band; sometimes both legs have bands or one
leg will have two bands. (All double-banded
pelicans are from Anacapa Island.) Some of the
doubte-banded birds will have two sizes of bands at-
tached: a small band which is about I/2 inch wide
and a larger band which is about 1 inch wide. There
are two kinds of small bands: "lock-on” (which has a

flange that sticks out) and "butt-end” (two ends of
the band meet flush). These are usually very difficult
to discern at a distance, but with careful observation
this can be done with a spotting scope up to about
30 m away. Whenever possible the type of small
band should be identified. If the type of band can-
not be readily identified, state as stich in field notes,
but do not guess. Record the size of the band on
each leg for double-banded birds, or the sequence
of bands if all are on one leg. In some years,
colored plastic bands and streamers have also been
placed on pelican legs in addition to the metal
USFWS bands. Record accurately whether it is a
band or streamer, its color, the leg or legs to which
attached, and position relative to metal band (for ex-
ample, "white band over lock-on metal on leit leg
and blue band on right leg"). Try to describe colors
as accurately as possible (i.e., "grass” green, yellow-
green, aquamarine, lavender, dark blue, etc.), and
even provide a sample of that color if possible.
Plastic streamers are usually attached to the USFWS
band with a "jess knot" and were originally about six
inches in length. However, many of these become
worn down or torn and may be considerably shor-
tened when sighted. All marked birds will have at
least one metal USFWS band on one leg. At the end
of the breeding season, band sighting data should
be forwarded to:

Daniel W. Anderson

Department of Wildiife and Fisheries Biology
University of California

Davis, CA 85616.

Monitoring Schedule

Begin looking for pelican nesting activity between
early January and early February. Monthly visits
should be made thereafter until the last group of
young are ready to fledge; the last regular trip for
monitoring purposes is usually in late August.
Another visit to examine nests and determine chick
mortality may be done in September after the last
young have fledged.

Time Required

The time required to measure each parameter is
highly variable and depends on such factors as ex-
perience of observers, locations of sub-colonies,
and weather and sea conditions. Assuming good
weather, the surveys can be done in one day in the
earliest stages of colony building, but can take at

Calffornia Brown Pelican - West Anacapa Island
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least three to four days per month after the chicks
begin hatching. The in-colony nest survey and car-
cass count at the end of the season will take two to
three days.

Recording Data

A convenient way to record census data is to have
an observer verbally give census data to another
person who acts as the recorder. Binocular or spot-
ting scope observations can thus proceed without
interruption for note taking, and the risk of double-
counting or omissions is minimized. Field forms are
not useful for most of these surveys; such forms
would necessarily be too complex to be of practical
use if they included all possible situations en-
countered. If an observer must work alone, a small
hand-held tape recorder is the best means of taking
data; however, caution must be taken that the bat-
teries are fresh and the recorder is functioning
properly. Check the recorder often, otherwise data
can be easily lost.

Nests are recorded as "occupied" (a nest covered
by.a bird incubating eggs or brooding small chicks
so that contents can not be seen) or "abandoned" (a
nest buiit but no adults or young present). At a dis-
tance an abandoned nest may be differentiated from
. & previous year's nest in that the bowi of an aban-
doned nest contains fresh grasses and other vegeta-
tion, whereas ¢ld nests appear gray and have no
bowl-ining material. Often a bird may be roosting
on.an abandoned. nest giving the appearance of an
occupied nest; if the bird is a sub-adult, then it is
probably roosting and should be counted as such
unless chicks are observed. 'When recording data,
setting up columns in a field notebook works well,
where occupied nests, abandoned nests, and
pelicans by age classes (adult, sub-adult and
juvenile hirds} may simply be recorded by hash
marks in respective columns.,

Once a sub-colony has reached its peak and no
more nests are being built within the sub-unit, nest
counts per se are no longer necessary; emphasis
then shifts to the determination of fledging success.
In sample areas, brood sizes and ages can be
recorded as follows:

For brood sizes:
B/1, Bf2, or B/3 = broods of 1, 2 or 3 chicks

With specific ages of chicks: (see Appendix A-1)
B/2-6 = brood of 2 chicks, 6 weeks old;
B/1-2 = brood of 1 chick, 2 weeks old, etc.

If age categories are used: (see Table 4, page 14)
B1-1 = brood of cne chick, 1-4 weeks old;
B3-II= brood of 3 chicks, 5-8 weeks old, etc.

The above abbreviations can be called out by the
observer to the recorder.

When shoreline surveys of roosting pelicans are
conducted, a convenient way of recording the infor-
mation is by writing the data on maps coinciding
with location of observation. Photocopies of topog-
raphy maps of Anacapa Island (one for West Isiand

and another for East and Middle islands), placed ina

covered clipboard work well for this purpose.
Pelican age-ratio data, including band sightings, can
also be recorded on the maps and transferred to

field notes later.

When censusing, always record basic environmental
data (cloud cover, wind, temperature, visibility) and
note observation points. Weather conditions should
be updated throughout the day, especially taking
note of sudden changes from earlier conditions.
Field notes should also include overview comments

© on vegetation type -and density within sub-colony

areas, as well as ancillary observations of pelican
nesting biology, courtship displays, numbers of red-
pouched adults present, numbers of sub-adults

breeding, and numbers of juveniles present.

Safety

if operating a boat independently, basic skills in boat
operation, safety, knowledge of sea conditions, and
local weather patterns are essential. Always have a
Park Service radio which includes marine band fre-
quencies, basic tools, emergency food, water, com-
pass, warm clothing, essential spare engine parts,
boat repair kit, anchor, cars, sufficient gasoline, and
life preservers. Be particularly cognizant of sudden
changes in weather and sea conditions. Also, have
some type of sun screen {SF-15 or better) and hat.

Ocean swells are often large at Rat Rock, and going
ashore can be hazardous. Deck or tennis shoes
should be worn on boats and when disembarking
from boat to island. Since such landings are likely
to be wet, carry hiking boots and an extra pair of
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socks In packs and change from boat shoes once
on dry land. Gear that may be damaged by
seawater should be placed in heavy-duty plastic
bags or watertight vinyl bags which have been
securely tied off.

If climbing on West Anacapa from Rat Rock to the
observation points, the first slope ascended (West
End) is steep and consists of loose rock and soil; do
not trust any rock to be solid. Most people find this
to be a difficult climb; because of loose rock and
fatigue, the descent can be particularly treacherous.
Also, Western Gulls nest on this slope and will
harass intruders from mid-April through June (see
Western Gull section); wearing a hat in gull breeding
areas is recommended. [If ascending Climb Spine,
extreme caution must be used; the very steep,
precipitous slope and loose terrain make this ap-
proach potentially dangerous. Wearing boots while
hiking on West Anacapa is highly recommended.
Cactus does not present a problem en route to the
observation points and is only likely to be en-
countered on the south-facing canyon walls; never-
theless caution should be taken.

The trail over Summit Peak is steep in places and
traverses areas of loose rack and soil, but in general
should present no problem to someone In
teasonably good physical condition. To minimize
trampling of vegetation and possible erosion, use
the existing trail and avoid making new ones. Be-
cause of heavy brush in places, wearing shorts is
hot recommended. Always bring adequate water
and a lunch or trail food for a full day’s hike.

Special Equipment

1.  Inflatable boat with fioorboards (e.g. 4 m Avon)
with outboard engine {at least 15 hp), and
necessary accessories:

repair kit

tool kit

extra prop

anchor

extra line

oars and safety equipment.

Plastic sacks and vinyl watertight bag should be
kept on board to protect gear from getting wet.

2. Inflatable dingy (3 m) with oars,

3. Spotting scope with zoom lens or one with
variable eye pieces (recommendation: 20x wide
angle, 25x and 40x) and tripod. Good quality
10x binoculars.

4. Rucksack for carrying supplies and equipment
on land and con boat; an extra day pack is
needed for items used only on the boat.

5. Ensolite foam pad is useful to sit on while
observing colony.

6. Boat shoes; hiking boots.

7. Small, hand-held field tape recorder with extra
batteries and tapes.

California Brown Pelican - West Anacapa Island
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Figure 4. California Brown Pefican Nesting and Observation Sites - Santa Barbara Island.
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FIELD METHODS FOR
SANTA BARBARA ISLAND
including Sutil Island

Parameters Measurement

1) Incubating birds

2) Pairs at nest site

3) Young at nest site
4} Nest count

Abundance of
breeding birds

(post breeding survey)
Reproductive 1) Chicks 9-14 weeks old
success 2} Brood size and
age of young
3) Mortality of young
(post breeding survey)
Phenaology 1) Direct observation or
dates based on age
of young
Population 1) Plumage
age structure a) Juvenile (brown head)

b) Sub-adult (white on
head, white belly)

c) Aduit (white head,
dark belly)

2) Band sightings

Areas to be censused

Brown Pelicans occasionally nest on Santa Barbara
and Sutil islands, but until recently nesting there has
probably been rare. Since 1980, pelican nesting on
Santa Barbara Island has occurred each year except
1981, 1982 and 1984. The nesting effort has ranged
from 21 pairs (1983) to 1441 pairs (1986). Nesting
sites include the north slopes and west cliffs {(includ-
ing lower terraces) of Signal Peak, Webster Point,
Graveyard Canyon (including adjacent slopes and
terraces) and the sea slopes between Cat Canyon
and the south end of Southeast Rookery, in addition
to the upper terrace of Sutil Island (Figure 4).

These areas (and other sites on the island
perimeter) should be checked periodically begin-
ning in late December for the presence of nesting
pelicans. Make observations of the entire island,

using the island trail system. Nesting on the
southeast sea slopes and Signal Peak west cliffs will
have to be observed from off-trail and/or by boat.
Maintain a safe distance (100 m) from nesting ac-
tivity, especially during early stages. Because por-
tions of the trail may be near nesting sites, remain as
inconspicuous as possible to avoid disturbance.

Methods

Follow the relevant procedures outlined for monitor-
ing Brown Pelicans on Anacapa Island as they per-
tain to Santa Barbara Island.

Potential Problems

In addition to the problems of obscured viewing,
boat motion, and disturbance as outlined for
Anacapa lIsland, observers should be particularly
mindful of off-trail dangers at Santa Barbara Island.
Workers must always beware of steep, unstable
slopes and encounters with cholla cactus. The west
cliffs of Signal Peak are especially difficult to census
because of these factors. (See "Safety” below.)

Recommended Methods

Boat Surveys

Most pelican nesting sites on Santa Barbara Island
should be visible from land-based ‘observation
points. However, some portions of Sutil Island, and
parts of Santa Barbara’s deeper ravines (e.g.
Graveyard Canyon) may only be viewed from
seaward. If possible, make boat observations from
a small inflatable craft dedicated to the task as
described for Anacapa Island.

Land Surveys

The majority of pelican observations on Santa Bar-
bara Island will usually be land-based. Specific ob-
servation points will depend on colony or
sub-colony locations and their areal extent, which
may change within a breeding season. Whenever
possible make censuses from designated trails to
avoid unnecessary off-trail damage.

California Brown Pelican - Santa Barbara Island
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Suggested observation points are shown in Figure 4
as described below:

For nesting on the broad north-facing slope of Sig-
nal Peak, observations usually can be made from
Elephant Seal Cove Trail 50-100 m below (west of)
the saddie (#1), or from further down the trail,
above the north bend across West Terrace (#2).

Nesting on the west cliffs and terraces of Signal
Peak can be viewed from several points above or
partially down the cliff face (#3). Nesting on
Webster Point may be seen either from Elephant
Seal Cove Trail (#4, south side of point) or from
Elephant Seal Point (#5, north side of point).

Graveyard Canyon .poses visibility problems, but
most nesting there can usualiy be censused from
either of the canyon rims (#6, north or south), taking
care to avoid disturbance of hirds nesting on the ad-
jacent terraces. Nesting on the sottheast slopes of
the island should be viewed from the bluff edge
above (#7), or by boat.

Locating Colonies

Since pelican nesting sites are impossible to predict
each year, beginning in January, all areas of Santa
Barbara and Sutil islands must be checked for nest-
‘ing activity. ‘Monitoring efforts must in part depend
upon input from resident rangers and other park
personnel who are often the first to see early nesting
activity and all such personnel should be instructed
as to what nesting signs to ook for. [t is important
that this information be channeled back io the
monitoring staff and if such reports are vague or un-
certain, an on-site visit should be scheduled for no
later than mid-February each year.

Unlike West Anacapa Island, concealment of eatly
nesting activities in thick vegetation is generafly not
a problem on Santa Barbara Island. However, nest-
ing activity on the lower terraces of Signal Peak’s
west cliffs can be difficult to see; careful cbserva-
tions (perhaps by boat) may be necessary there, as
well as In the lower reaches of Graveyard Canyon.
Early-stage nesting on Sutil [sland must also be in-
dependently assessed; this is most easily done by a
pass-by of a NPS vessel making personnel changes
on Santa Barbara Island.

Abundance of Breeding Birds

- total nest count

Determination of the number of pelicans nesting on
Santa Barbara Island may require censusing from
both land-based and on-water locations, As oh
Anacapa Island, a total nest count is made, consist-
ing of the sum of averages of replicate counts of all
active + abandoned nests within sub-colony areas.
Far details, see Anacapa Island.

Reproductive Success
- sample chick count and brood size

See Anacapa Istand

Chick Mortality
~-post season nest.count

See Anacapa Island

Age Structure
- plumage

-. See Anacapa Island
Band Sightings

‘See Anacapa istand

" Monitoring Schedule

See Anacapa island

Time Required

The time required to measure each parameter is
highly variable, depending on observer experience,
locations of sub-colonies, and weather and sea con-
ditions. Usually surveys of Santa Barbara Island
pelican nesting can be accompilished in a few hours.
In years of large nesting effort, allow a day or two for
the post-seasan in-colony nest survey and carcass
count.

Recording Data

See Anacapa Island
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Safety

Boats -
in addition to the pertinent boating safety comments

contained in the Anacapa Island section, the follow-
ing considerations specific to Santa Barbara Island
should be kept in mind. Boat observations may be
from either the 6 m hard-bottom, 60 hp "attack"
Avon or from the smaller 4 m, 15 hp inflatable.
Either boat may be launched from the landing cove
dock using the crane and appropriate harmnesses.
Workers must be trained and certified for crane and
boat use. If the crane is not functioning, the smaller
Avon can be launched with some difficuity from the
adjacent rocky shoreline. This procedure requires
two persons. During periods of south swells, the
launch area can become quite treacherous. Always
use caution and prudent judgement when making
launch decisions. Winds and associated surface
chop at Santa Barbara island typically emanate from
the west, increasing in intensity during the after-
noon. Boat observations on the west side of Santa
Barbara, (including Sutil Island) are thus often pos-
sible only during moming hours. When circum-
navigating Santa Barbara and Sutil islands, exercise
ordinary seamanship skills, maintain safe distances
from exposed shorelines, offshore rocks and
“hoilers”, and beware of entanglement In thick kelp.
Southwest swells curling around the southeast
corner of Santa Barbara and the southwest corner
of Sutil islands can be particularly deceptive and
dangerous. Avoid the foul area around Webster
Point, except on the finest days. Always carry ap-
propriate clothing and floatation gear (cushions or
vests), tools and spare parts kit and a National Park
Service/Channel Islands Park radio with marine
band frequencies (in waterproof case).

On Land -

Land-based observations of pelicans on Santa Bar-
bara Island often require dangerous off-trail hiking
and rock-climbing which should be attempted only
by competent climbers. Nesting and (especially)
post-nesting censuses of pelicans on the west cliffs
and terraces of Signal Peak must be done with ex-
treme caution. Unstable rocks, gravel-covered
rocky slopes and coastai cholla characterize this
treacherous area. The steep cliffs of west and north
Santa Barbara Islands are generally unstable. Do
not venture close to cliff edges or overhangs. Chol-
la attacks are common during off-trail activities on
Santa Barbara Island. Carry a comb or pocket-knife
to remove offending joints without further injury.

In addition to the above, always take appropriate
precautions against sunburm (SF-15 or better
sunscreen, plus protective clothing) and carry suffi-
cient water to prevent dehydration.

Special Equipment

Special equipment needed for pelican monitoring on
Santa Barbara Island is identical to gear require-
ments for Anacapa Island, except item Number 2,
(inflatable dinghy) is not necessary here.
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BREEDING BIOLOGY AND PLUMAGE

Double-crested Cormorants breed colonially in rela-
tively small sub-colonies on West Anacapa, Sania
Barbara, and Prince islands. They breed more or
less -synchronously -usually beginning between late
March and late April. Nests are large and built of
sticks on bare rocks or ground; they resemble
California Brown Pelican nests but are smaller. Like
pelicans, Double-crested Cormorants may ‘nest in
the same areas utilized in the previous year or they
may switch to a new area. Usually there is an over-
lap of nesting locations from one year to the next.
Nest sites are generally located on exposed, inac-
cessible slopes or cliff ledges. On West Anacapa,
Double-crested Cormorants may also nest within the
Brown Pelican colony (F. Gress, unpub. data).

From two to seven eggs can be laid but three to four
is the usual clutch size. The incubation period is 25-
30 days; both parents participate. Newly-hatched
young are altricial and are closely brooded for the
first two weeks. The chicks begin wandering from

casionally form small groups (creches) at about four
to five weeks. Young cormorants have flight
capabilities at about five to six weeks, at which time
chicks may fly a short distance but return to the nest
site for feeding. Fledging occurs at about ten
weeks, at which time chicks no longer return to the
nest site to be fed and are fully independent.

the nest after about three to four weeks and oc-

During the breeding season, Double-crested Cor-
morants are easlly distinguished from other cor-
morant species. They have bright orange gular
pouches and (for a brief period during courtship)
white plumes above the eyes; the plumes are lost
soon after incubation begins. They frequently roost
with Brandt's Cormorants and because of
similarities, the two species can be confused.
Brandt's Cormorants have an extensive buffy brown
band of feathers posterior to the gular pouch. The
lower mandible and gular pouch of the Double-
crested Cormorants are bright orange or yellow-
orange, whereas Brandt's Cormorants’ pouches are
vivid cobalt blue during the breeding season. Also,
Double-crested Cormorants’ plumage appears
shinier angd much more iridescent than the dull black
plumage of Brandt's, particularly while breeding.
The much smaller Pelagic ‘Cormorant has a slim
neck, smaller head and noticeably thinner bill than
the other two species; during the breeding season,
Pelagic Cormorants have a prominent white patch

‘on each flank which Is conspicuous in flight.

Newly-hatched Double-crested Cormorant chicks
are purplish-black and naked. Black down appears
in about five to six days and the chick is covered by
down at two weeks. Juvenile plumage is complete

after about -eight weeks and is -worn for ap-

proximately 12 to 13 months; their coloration is vari-
able, ranging from light brown to brown-black
during the first winter. Most are dull brown with
paler brown nnecks and -upper breasts and orange-
yellow lower mandibles and gular pouches.

FIELD METHODS FOR
ANACAPA ISLAND

Parameter Measurement

Abundance of 1) Nest structures

breeding birds

Reproductive 1) Chicks on nest site
success 2) Brood Size
Phenology 1) Approximate dates

based on age of chicks
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Figure 5. Double-crested Cormorant Nesting Sites - West Anacapa Island.

Areas to be censused

Since 1969 Double-crested Cormorants have nested
only on Anacapa’s West Island where several sub-
colonies are usually established on the north slopes
and bluff edges during each breeding season. Like
Brown Pelicans, they may nest consistently year
after year in the same general areas, but may also
shift sites between years. Areas on West Anacapa
where Double-crested Cormorants have nested from
1975 to 1988 are shown in Figure 5. Most nests can
be viewed only by boat; counts of chicks in nests
are obtained only for these closest to the water
which can be seen clearly or for those few which
can be seen from igland cbservations points, as
follows: (see Figure 5)

o "Big Cliff" can be viewed with a spotting scope
from the bluff edge on the west side of the cove
formed by Big Cliff.

e 'Three Sisters Bluff' can be viewed fromthe same
point as the Big Cliff group and also with
binoculars from bluffs above the colony area if
extreme caution is taken to remain
inconspicuous.

e "West End" can be seen with binoculars when
climbing from Rat Rock, being careful to stay on
the south side of the ridge to remain out of view.

Double-crested Cormorants - Anacapa Island
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Methods

Potential Problems

Double-crested Cormorants on Anacapa lIsland are
often difficuit to observe. Like pelicans, a major
problem with surveying cormorant nests and chicks
is to obtain a clear view of the sub-colonies. The
small size of the sub-colonies and the proximity of
some sub-colonies to the water on exposed cliffs,
however, in some ways eases Double-crested Cor-
morant censusing. But, while some nests are built
on bare rock and ledges and are therefore quite
visible, many are built among Coreopsis and other
vegetation or are high up on bluifs and are therefore
difficult to see. A cormorant's dark color makes
them very difficult to see on nests, and.a cormorant
neck and head can be easily be taken for a dried-up
Coreopsis from a distance. These problems are fur-

‘ther compounded by the need to conduct surveys’
from a boat. Sea and weather conditions are the .

major limiting factors in obtaining data for this
species.

Although three species-of cormorants are known to
nest on West Anacapa, identifying each (and their
nests) is relatively easy. Brandt's Cormoranis very
rarely nest on Anacapa. Since 1969 they have
nested in Sea Lion Cove on West Anacapa-only in
1970, and on the north side of Rat Rock in 1982, (F.
Gress, unpub. data). Pelagic Cormorants (q.v.) nest
in small groups or singly on ledges or dliffs, or in
caves, but not on bluffs or in vegetation on slopes
as do Double-crested Cormorants. Both Brandt’s
and Pelagic Cormorants build smail, rudimentary
nests constructed largely of marine algae, in con-
trast to the much larger, buikier stick nests that
Double-crested Cormorants build; confusing a
Double-crested Cormorani breeding effort with
those of Brandt's or Pelagic Cormorants is therefore
unlikely.  Always look for nesting of all three cor-
morant species and be able to identify and separate
them.

Cormorants are quite vulnerable to disturbance.
They are extremely wary and take flight from their
hests at the slightest provocation, whether ap-
proached too closely or startled by sudden noises.
Like peficans, their eggs and small young are very
susceptible to gull-predation if the nest is left un-
protected.

Recommended Methods

Boat Surveys - Locating Colonies

The north bluffs of West Anacapa must be carefully
scrutinized for nesting activity. Look especially at
those areas that have been colony sites in past
years (see Figure 5). Since nest sites at the begin-
ning of the breeding season are difficult to discern
and because sub-colonies may only consist of a few
nests, nesting areas can be easily overlooked. Look
for cormorants in breeding plumage carrying nest-
ing material in their bills flying to or from a bluff or
circling and watch where these birds land; upon ex-
amining that particular area with binoculars, the
colony can usually be found.

.Abundance of Breeding Birds

- total nest count
Cormorant nests become more evident with the pas-

~sage of time. 'Conducting surveys on relatively calm

water is essential; the boat should be as close as
possible to the shore white still being able to clearly
see all the nests on the slopes above. If the sub-
colony' is large enough, 'separate it into segments;
counting will be much easler this way. in time, the
observer will be able to memarize the locality of in-
dividual nest sites. Take several counts until satis-

‘fied that all nests have been accounted for.

Reproductive Success

- sample chick count and brood size

The number of chicks and brood sizes can be es-
timated only in those ‘sub-colonies closest to the
water and those that can be viewed by a spotting
scope from any available island observation points.
The black color and small size of cormorant chicks
make them very difficult to see; larger chicks are
especially hard to differentiate from adults. Brood
counts can only be made in the closest nests and
requires considerable experience working with cor-
morants. Carefully examine nests for movements
and look for yellow pouches. The best time to see
the young is when they are being fed. Inex-
perienced workers will find brood counts to be a dif-
ficult if not impossible task; it is better to not attempt
this than to press.

Monitoring Schedule

Begin surveying the north bluffs of West Anacapa
for nesting activity by mid-April. Continue monthly
surveys through August; these can be done at the
same time pelicans are being censused by boat.
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Time Required

The time required to census Double-crested Cor-
morants on West Anacapa Istand is highly variable
and depends on the number, size, and location of
sub-colonies, as well as weather conditions. In op-
timal weather at the peak of breeding season, 75-
100 nests spread among several sub-colonies will
take at least four to five hours to survey, but this
time can easily double in less favorable conditions.
When determining age and size of broods, addition-
al time will be required. Surveys should be done in
the morning when sea conditions are usually best
and sunlight refraction is minimal. Allow at least two
mornings for each monthly survey.

Recording Data

Location of sub-colonies should be noted on a map
of West Anacapa. In each sub-colony determine the
number of nests built. Early in the season, all oc-
cupied nests will be covered by the adult bird. Look
carefully for abandoned nests in the same area; this
year's abandoned nest can be easily confused with
a nest from a previous year. Recently abandoned
nests still appear fresh, with fresh-looking nesting
material and fresh guano around it; older nests look
grayer and beaten down, with no fresh nesting
material (see discussion of pelican nests on pages
8, 13-14). Record the number of nests in each sub-
colony by distinguishing between occupied nests
and abandoned nests. When chicks are 2-3 weeks
of age, they can be seen in the nest from below;
record the brood sizes and the number of chicks in
the sample areas where counts can be obtained.

Special Equipment

See Brown Pelican section for equipment needed
for boat and land-based surveys.

Double-crested Cormorants - Anacapa Isfand




FIELD METHODS FOR
SANTA BARBARA ISLAND
Parameter Measurements
Abundance of 1) Nest structures
breeding birds 2) Birds on nest
3) Chicks at nest site
Reproductive 1) Large chicks in or near
success nest site

Areas to be Censused

In recent years (1985-1988) Double-crested Cor-

morants have occupied three distinct sub-colony
areas on Santa Barbara and Sutil islands:

s Spire Point/Elephant Seal Cove -
e Summit Peak West/A1 Cliffs; and
e Sutil Island north bluffs and cliffs.

-These areas and their respective observation points
are illustrated in Figure 6.

Methods

Potential Problems

On Santa Barbara Island, as on Anacapa, observers
need to be very careful not to disturb nesting cor-
morants because of the susceptibility of eggs and
simall chicks to gull predation.

Double-crested Cormorants on Santa Barbara lIs-
land often shift nesting sites between the three sub-
colony areas each year. Observers should search
the sub-colonies for new nesting areas and, if neces-
sary, locate new observation points to best view
nesting activities. This is particularly important in
the West Cliffs area of Signal Peak where all nesting
is not usually visible from the designated observa-
tion point on Figure 6. In this area some observa-
tions may have to be made from the Summit Peak
bluffs which overiook areas of the subcolony south
of the A1 cliff.

As Double-crested Cormorant chicks grow they be-
come more difficult to distinguish from adult birds.
Adults are darker with somewhat glossy plumage
but can be easily confused with larger chicks whose
softer, velvety appearance is conspicucus only in
certain light. The orange throat pouches of adults
are darker in color than the yellowish pouches of
chicks. Attoo great a distance, in poor light, or from
a boat on rough seas, large chicks and adult birds
are nearly indistinguishable.

On Sutil Istand, Double-crested and Brandt's Cor-
morants may easily be confused by inexperienced
cbservers. However, Double-crested typically nest
higher on the filoplumes above the eyes also readily
distinguishes them from Brandt's.

‘Most of the designated - observation' points are at
some distance from the subcolonies and require
censusing through a spotting scope. Brood sizes
may be difficuit to determine, especially when chicks

* become old enough to wander form nest sites and

form aggregations (creches). Brood sizes should
be determined from a sample of clearly visible nests
prior to creching.

Recommended Methods

The three subcalonies are best viewed from the ob-
servation points designated on Figure 6. At the
-Spire Point/Elephant Seal Cove cliff sites, set up ob-
servations on Elephant Seal Point a few meters
below the crest. Observations of the Summit Peak
A1 cliff site can be made from both the Elephant
Seal Point trail where it skirts the west terrace cliffs
{you must go off trail a few meters to near the cliff
edge for a proper look - - be careful') and from any
convenient site atop Summit Peak’s west perimeter,
depending on where nesting occurs each year.
Counts of the Sutil subcolony are conveniently
made from the Summit Peak trail's northwest
corner.

A few nests are usually accessible for close viewing
of nest contents from above the Spire Point and
Summit Peai Cliff sites. At Spire Point these nests
are located in the ravine adjacent to the Elephant
Seal Cove overlook and can be clearly seen from
the ravine edge nest to the overlook. The Summit
Peak Cliff nests are more variable in location and
observers must therefore find new vantage points
each year.
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Make preliminary assessments of nesting activities
through 10x binoculars, noting rock and vegetation
patterns to help subdivide and relocate areas to be
censused. Make a sketch of each subcolony to fur-
ther aid your censusing and to compare subsequent
counts. For final counts use a spoiting scope with a
20x eyepiece (occasionally a 40x eyepiece may help
resolve difficult nests).

Make counts of active and abandoned nests (see
Anacapa iIsland section for characteristics), incubat-
ing, brooding, and roosting aduits, and of visible
chicks. Whenever possible assign brood sizes to
nests, but take data only on those that you are
reasonably centain of. Make replicate counts to es-
tablish sample variance.

At the end of the season, it is useful to inspect close-
ly any accessible nests for mortality and abandon-
ment. Usually the only area where this is possible is
on the lower ledges of the Summit Peak west cliffs.

Be careful to avoid confusing Double-crested Cor- -

morant nests with nests of Brown Pelicans which
also may use this area for nesting (see Anacapa ls-
fand Brown Pelican section for nest descriptions).
Mark each nest with lead-free spray paint (to avoid
double-counting) as described for pelican nests on
Anacapa Island and note any dead chicks. Use ex-
treme caution when climbing here as the footing can
be treacherous and the area is filled with cholla.

Monitoring Schedule

One or two counts per month of each subcolony
should be made beginning in April and ending in
July or August. The mortality count can be made
anytime after all-chicks have fledged and prior to the
first winter rains.

Time Required

Counts of each subcolony will require up to an hour,
depending on numbers and locations of nests,
adults, and chicks. In addition, allow an hour com-
mute (round-trip) to the Summit Peak area and an
hour and a half for the Elephant Seal Point hike.

Recording Data

Use the sample nest-count abbreviations as
described for pelicans on Anacapa island. Since the
ages of cormorant chicks are difficult to determine,
simply list brood sizes for each nest with visible

chicks (B2, B3, etc.); older chicks can be désignated
if desired. Sketch subcolony areas and note hum-
bers of nests within sections of each subcolony.

Safety

Always use caution when working in the vicinity of
cliff edges, and use exireme caution when making
the post-season nest/mortality count of the Summit
Peak west cliff lower ledges (this count should never
be attempted solo). If you are not an experienced
climber and comfortably familiar with the terrain and
conditions on Santa Barbara Island, DO NOT AT-
TEMPT THE POST-SEASON NEST/MORTALITY
COUNT OF THIS AREA.

Special Equipment

Santa Barbara and Prince Islands -

1. Spotting.scope with 20x and 40x eyepieces;
light-weight tripod. (Santa Barbara Is. only.)

2. Lead-free spray paint (red or blue is best) to
mark nests and carcasses.

3.~ Hand-held clicker-counter fortotal nest count.
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FIELD METHODS FOR

PRINCE ISLAND

Parameter Measurement

Abundance of 1) Mest structures
breeding birds

Productivity 2) Sample brood counts

Areas to be Censused

Double-crested Cormorants traditionally nest on the
rocky upper slopes of Prince Istand, in and around
the prickly pear cactus Opuntia littoralis on the
southeast and southwest sides (Figure 7).

Methods

Potential Problems

To obtain nest and brood counts for Double-crested
Cormorants from boat surveys can be extremely dif-
ficult and requires good light, calm seas, and ex-
perienced observers. Weather and sea conditions
will often be problematic at Prince Island; conduct
counts as early in the day as possible to take best
advantage of the calmest winds and seas.

Brandt's Cormorants often co-mingle with Double-
crested here, making it difficult to distinguish be-
tween the two species and to differentiate between
aduits and large chicks. Refer to the Anacapa Island
and Santa Barbara Island sections for distinguishing
characteristics of each.

Recommended Methods

Boat Surveys

Making counts from a boat is recommended as
weather and sea conditions permit, during visits to
Prince Island for Cassin’s Auklet monitoring. Al-
though these counts will often lack precision, by
making several counts during the season, an index
of nesting effort can be obtained. Scan the upper
slopes of the traditional nesting areas (see Figure 7)
with 10x binoculars and count visible adults, nests,
and chicks. Use vegetation and rock patterns to
subdivide the areas into distinguishable units. f
broods are visible obtain a sample of brood sizes,
but be careful to differentiate Brandt’s from Double-

crested Cormorants (see above). This census is
usually quite difficult; get replicate counts from ex-
perienced observers if possible, with one person
recording data. The waters here can be rough;
using a sea-sick remedy is recommended for those
prone to motion sickness.

Land Survey

Make a post-season hest/mortality count of acces-
sible nests on the island. Distinguishing between
old nests and nests of the current year requires ex-

perience (see Brown Pelican section for nest

descriptions). As an the other islands, mark nests
with lead-free spray paint to avoid double-counting
and record any dead chicks found.

Monitoring Schedule -

Conduct boat censuses from March or April through
July; this will be determined by Cassin’s Auklet
monitoring visits. The post-season nest/mortality
count ¢an be done in the fall {prior to the first winter
rains) coincident with auklet nest box maintenance.

Time Required

The boat census work is usually done as parnt of a
larger around-island census of all seabirds which
takes about an hour. Allow three to four hours for
the post-season nest/mortality count.

Recording Data

Record occupied and abandoned nests, adults, and
chicks during the boat censuses as per pelican and
cormorant observations on the other islands. For
the post-season nest/mortality count, record total
nests, old nests, and nests of the year (used and
abandoned), and any chick carcasses found.

Safety

During boat censuses obtain a secure position on
the deck or flying bridge to avold slipping or falling
overboard in the event of rough seas. On the post-
season nest/mortality count use caution around cliff
edges and beware of dislodging rocks on co-
workers below. Perform this work only if you are ex-
perienced and comfortable with climbing conditions
on Prince Island. You should be accompanied by
one or more persons with climbing experience.

Double-crested Cormorants - Frince Island
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PELAGIC CORMORANT

BREEDING BIOLOGY AND PLUMAGE

Along the California coast, Pelagic Cormorants nest
on steep rocky slopes and islets generally in small,
scattered groups at relatively remote, precipitous
sites. The Channel Islands are at the southern ter-
minus of its range; about 85% of the California
breeding population occurs north of Monterey Bay
(Sowis et al. 1980). In the Channel Islands, San
Miguel Istand (including Prince Island and Castle
Rock) harbors the most breeding paits (ap-
proximately 300 pairs in 1977); lower numbers (less
than 100 pairs) nest on Santa Rosa and Santa Cruz
istands (Hunt et al. 1980). On Santa Barbara and
Anacapa islands, nesting has been considerably
more ephemeral and only a few nests have been
reported.

Most of the breeding sites on the Channel Islands
are impractical to monitor because of inaccessibility,
low breeding numbers, or sporadic occupancy.
However, in 1984 Pelagic Cormorants nested on
East Anacapa Island in small (14 nests), but larger
than usual numbers, and in 1985 nesting occurred
oh both east and west islands (27 nests total). in

each succeeding year the number of nesting pairs
has increased to the present (1988) total of 49 pairs.
Because the breeding population has been consis-
tent and increasing and since data on nesting effort,
phenology, and productivity have been easy to ob-
tain, Pelagic Cormorant nesting on Anacapa {sland
is being monitored.

Pelagic Cormorant nesting usually begins in mid- to
late March and appears to be somewhat eardier than
that of Double-crested Cormorants; the breeding ef-
fort appears to be fairly synchronous. Nests are in-
conspicuous mounds composed primarily of
seaweed (although grasses and other plant material
are often included) built on narrow white ledges of
sea cliffs and caves. Three to seven pale blue,
chalky eggs are laid (usually 3-5). The incubation
period has been variously reported to be from 26 to
33 days (Palmer 1962); both parents incubate and
care for the young. Although much less is known
about the breeding bioclogy of Pelagic Cormorants,
the chronology of events leading to fledging is
probably similar to that of Double-crested Cor-
morants as described previously.

Newly-hatched Pelagic Cormorant chicks are naked
with blackish-gray skin and later acquire sooty down
with distinctly pale thighs. Juvenile plumage is dark
brown with paler brown underparts, but not as con-
trasting as in Brandt's and Double-crested Cor-
morant juveniles, both of which appear lighter in
color (Palmer 1962). The neck and throat of juvenile
Pelagic Cormorants show some violet gloss while
greenish shows elsewhere; they are duller than the
adults. Facial skin is ashy; bill and legs are brown.

Pelagic Cormorants are perhaps the most easily dis-
tinguished of the three cormorant species found in
the Channe! Isiands, being noticeable smaller than
the others. They have very slender necks ("pencil
necks"), small heads, and thin bills. Breeding aduits
are glossy greenish black; they are much more
iridescent than the other two species. Breeding
adults have a conspicuous white oval patch on their
flanks and scattered white filoplumes on the sides of
the neck and shoulders. Adults also possess two
short tufts on the crown and nape. The gular pouch
and lower face of adults is an inconspicuous dull
red. In flight Pelagic Cormorants appear more
gracefu! than the other cormorant species and can

be distinguished from the by their straighter profile-

with slender neck and smaller head outstretched.
They also tend to be more shy and less gregarious.

Pelagic Cormorants - Anacapa Isfand
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FIELD METHODS FOR

ANACAPA ISLAND

Parameter Measurement

Abundance of 1) Nest structures
breeding birds

Reproductive 1) Chicks on nest sites
success 2) Brood sizes

Phenology 1) Approximate dates

based on age of chicks

Areas to be censused

Pelagic Cormorants have nested each year from
1984 to 1988 on the steep cliffs of Twin Coves on
East Anacapa (see Figure 8). This area has the ad-
vantage of having land observation points (atop the
cliffs overiooking the subcolony from each side of
the cove), where most nests are clearly visible. Twin
Coves should also be censused from a boat since
all nests may not be seen from land. Recently,
Pelagic Cormorants have also nested in West Land-
ing Cove, Garbage Cove, Cave Cove, and Cathedral
Cove on East Anacapa; each of these sites must be
censused by boat. Since Pelagic Cormorant nesting
seems to be expanding to new locations on
Anacapa, and nesting sites may vary between years,
all potential sites should be examined for nesting
each year. Often, nest sites are on ledges inside sea
caves and are not readily visible. Only one or two
nests may be present at a particufar site and can be
easily overlooked.. It is necessary, therefore, to ex-
amine each cave and grotto along the north side of
the Istand, as most are probably suitable for nesting.
The caves usually have large openings with nesting
ledges at least 5 to 15 m above the water surface.
However, some nests are found inside relatively low
stunnel” caves which have multiple entrances and
can be censused only in the calmest weather and
sea conditions. Appropriate caves for nesting are
limited in number but with experience become
recognizable.  Also, only certain cliff areas are
suitable for nests; these have inaccessible sheer
walls with rocky ledges or small holes used as nest
sites. These too become recognizable with ex-
perience. As nests are built and eggs laid, nest sites
become "whitewashed" and more readily apparent.

On West Ancapa Island, Pelagic Cormorant nests
are scattered along the north shore in caves, grot-
tos, and cliffs similar to those on East Anacapa, with
only a few nests found in any one location (see
Figure 8). Caves seem to be the preferred nesting
sites on West Island; all potential sites must there-
fore be surveyed by boat. Aithough Pelagic Cor-
morants have not been discovered nesting on
Middle Anacapa since the monitoring program
began, a few nests have been reported historically
(Hunt et al. 1980) and suitable nesting sites appear
plentiful. Similarly, the few suitable nest sites on the
south sides of the islands should be examined for
nesting although none have been reported to date.

Methods

Potential Problems

As with Double-crested Cormorants, Pelagics are
also susceptible to disturbance-related gull preda-
tion. However, since Pelagic Cormorants nest in
smaller groups or solitarily and often in caves, they
are somewhat less vulnerable. In particular, when
viewing any nest or group of nests from land, ob-
servers must be cautions, keep low profiles, move
slowly, and remain as inconspicuous as possible
when moving to and from observation points and
while observing. Because Pelagics tend to be close
to the water surface (especially in caves), one must
also use caution during boat observations to avoid
close or rapid approaches. The sudden appearance
of a boat accompanied by engine noise may cause
a bird to flee its nest in a panic; in so doing it may
accidentally kick eggs out of the nest or cause injury
to small chicks. At cave entrances, boat observers
should cut the engine and use oars if possible, ap-
proach slowly and noiselessly, and keep an ap-
propriate distance from nest sites.

Viewing nest contents in cave sites is often difficult
because of poor light or vantage points. Poor light in
shadows of grottos and caves and rough sea con-
ditions are the greatest deterrents to obtaining good
chick counts.

Large chicks may be difficult to distinguish from

adults, but are usually easier to tell apart than

Double-crested because nests are more accessible

for observation and the plumages are easier to dif-

ferentiate: adults are quite dark and glossy, while the -
young are grayer and duller.

Pelagic Cormorants - Anacapa Isfand
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Recommended Methods

Locating Colonies
(See "Areas to be censused"” above.)

Abundance of Breeding Birds

- total nest count

Pelagic Cormorant nests, although considerable
smaller than Double-cresteds’, are usually easier to
see and therefore easler to census since they are
relatively close to the water and are uncbscured by
vegetation. Furthermore, Pelagic Cormorants nests
are solitary or in small groups, thus making census-
ing much more manageable. Locations of Pelagic
Cormorant nests should be accurately described on
a map with the corresponding number of nests at
-each locality.

Reproductive Success

- sample chick count and brood size

The total number of chicks and-brood sizes can be
estimated in nests which are closest to the water
and easiest to see. In calm sea conditions most
chicks can be seen in these nests. However, the
best place to obtain brood size data is from land-
based observation sites, such as of Twin Coves on
East Anacapa, where observers can look down into
nests, but these are rare. Often the older chicks will
creche on intertidal rocks below the nesting area;
these must be looked for as the season progresses.

Monitoring Schedule

Begin the censuses of known and potential nesting
sites on the north shores of the islands in early to
mid-April.  Continue monthly .surveys through
August or until Pelagics have ended the breeding
season. These surveys may be done while census-
ing roosting pelicans on all three islands and nesting
Double-crested Cormorants or pelicans on West
Anacapa. All potential nesting sites shouid be
checked at least through mid-July. In this way, late
nesters, peossible re-nesters, and those missed on
previous surveys can be found.

Time Required

Census times depend on the extent of the breeding
effort, location of nests, and weather and sea condi-
tions. In good weather with relatively smooth seas,
censuses of known and potential sites will require at
least three to four hours. If possible, two surveys
shouid be taken on two different days during each

survey period. The second survey will usually re-
quire less time since most nests will have been
found in the prior survey. Make counts in the morn-
ing to take advantage of calm sea conditions and
the hest light; however, because of better access
and visibility of Pelagic Cormorant nests, this is not
as critical as it Is with pelican and Double-crested
Cormorant surveys.

Recording Data

Locations of nesting sites should be accurately
described and noted on a map along with the num-
ber of nests and their status. During each census
period, record the number of nests occupied by in-
cubating or brooding birds {when contents are not
visible}, the number of empty or abandoned nests -
they will be hard to sport, especially if there are no
adjacent occupied nests. When chicks are visible,
record the -brood size in ‘sample nests where con-

tents can.be seen. Also note any incidental informa-

tion (e.g., nest-building, courtship, feeding behavior,
etc.) that may be of interest.

Safety

When making land-based observations (at Twin
Coves} be careful around the cliff edge; it is a verti-
cal drop of about 25 meters. ‘'Western Gulls will
often dive-bomb anyone in this area, especially
when their chicks are present. During boat surveys,
always be aware of developing weather and sea
conditions, and practice safe boat handling techni-
ques. Be especially careful in tight caves where un-
expected swells (such as wakes from passing
freighters ar tankers) can be amplified and potential-
ly dangerous. See the Brown Pelican section for fur-
ther boating safety considerations.

Special Equipment

1. 4-meter inflatable boat (Avon or equivalent) with
15 hp outboard.

2. 10x binoculars.

3.  Spotting scope and tripod (for land-based
observations).

34

Pefagic Cormorants - Anacapa Isiand




WESTERN GULL

BREEDING BIOLOGY AND PLUMAGE

Gulls are easily observed surface nesters. The nests
are usually associated with vegetation: iceplant and
sea blight (Suaeda) on Santa Barbara Island,
iceplant and shrubby annuals on Anacapa {sland,
and iceplant on Prince Island. Nests are simple and
are made of stems, foliage and other plant parts
when available; nest bowls are often grass-lined.
Gulls may also occasionally lay eggs in scrapes on
bare ground or sand or in crevices where no vegeta-
tion is present (Gull and Anacapa Islands).

Both parents incubate the eggs and seldom leave
the nest unattended. The female usually lays three
eggs - ohe egg every other day until a clutch is com-
plete. Smaller clutches (one to two eggs) are not
uncommon, but larger (‘supernormal’) clutches
(four to six eggs) are rare - supernormal clutches
are of particular interest, and should be reported
whenever encountered. The average incubation
time is 29 days with a range of 26-31 days on Santa
Barbara Island. Chicks fledge between 41 and 43
days of age.

Gulls are territorial in the breeding colony and
defend territory boundaries vigorously. Egg-laying
begins from mid-to-late April and peaks the second
week in May. Parents feed their chicks at the nest

site by regurgitating partially-digested fish, squid,

pelagic red crab ( Pleuroncodes), shrimp, or human
refuse. Adults are cautious during feedings and will
sometimes delay feeding their young because low-
flying gulls will often attempt to steal food as it is of-

fered. Chicks fledge at the age of 7-8 weeks. :

Western Gulls usually do not breed until their fourth
or fifth year. Fledglings are adult size but are a dark
brown color and have a black bill. Year-old birds
are a deep brown, mottled with grayish-white and
have dark bills. During the second and third years,
there is an increase toward lighter plumage with
large individual variation. Birds begin to acquire the
characteristic adult white plumage with brown
remaining In the wings and black at the end of the
tail; the bill remains black at the tip. Full adult
plumage Is characterized by a completely grey
mantle, white head, body and tail, and a yellow bill
with a red spot on the lower mandibie.

FIELD METHODS FOR
SANTA BARBARA ISLAND

Parameter Measurement

Abundance of 1) Nest structures

breeding birds 2) Incubating birds
Reproductive 1) Large chicks (over
success 500 grams)
Chick growth 1) Minimum of 3 weights
rate per chick
Phenology 1) Clutch initiation; hatch
initiation
Foods 1) Regurgitated samples
and pellets
Age Structure 1) Band sightings

Western Gulf - Santa Barbara Isfand
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Areas to be censused

Five, 100 meter square grids have been used since
1975 to sample breeding pairs, fledglings, growth
rate, phenology and foods (Figure 9). However, due
to manpower considerations, banding, growth rates,
mortality and reproductive success can probably
only be accomplished in three (A, C, and D) of the
five grids each year. Nesting effort (number of
nests) and egg production should be measured
each year in all grids. A total island nest count has
been obtained annually since 1982 from vantage
points around the island (Figure 9). Age structure
has not been rigorously studied in the past, but age-
ratio data can be developed at least on a limited
basis.

Methods

Potential Problems

Monitoring Western Gull nesting on Santa Barbara
lsland presents problems of disturbance and
vegetation damage. Although Western Gulls are far
more resilient to human intrusion than are pelicans
and cormorants, inopportune visits to gull study
areas may cause serious impacts to them. While
working in the gull study grids, be careful not to step
on eggs or young chicks. Chicks sometimes do not
hide in well-protected places, but are well-
camouflaged and thus hard to see on the ground.
In addition, it is safest to census during the early
morning or late afternoon to avoid heat-stressing of
eggs and chicks. Be cognizant of chick heat stress
symptoms (continuous panting, drooping ap-
pearance, and torpor) and vacate grids accordingly.
Young chicks (less than 2 weeks old) are especially
at risk. Limit.your time in each grid to two hours or
less, except on cool foggy days. When working,
move slowly and deliberately through the grids.
This helps to maximize your awareness and mini-
mize panic runs by older chicks. If a larger chick
boits beyond your immediate reach, crouch quietly
until it settles; do not attempt a wild chase after it.

While in the grids (or. whenever off-trail) avoid tram-
pling native plant species. Step on grassy patches
or ice plant if possible, and avoid sea blight since it
is an important native plant providing cover for
chicks. When searching individual bushes, take
care to avoid breaking the brittle Suaeda branches.
Although rare in the gull study grids, coastal cholla

(Opuntia prolifera) can cause painful punctures, and
should be avoided. Always carry a comb or pocket
knife to extract embedded cholla joints.

Recommended Methods

Abundance of Breeding Birds

- fotal nest count

The purpose of the total nest count is to determine,
as accurately as possible, the number of Western
Gull pairs nesting on Santa Barbara Island each
year.

For the most accurate data, counts of actual nests
or incubating birds are best made from vantage
points where observers are able to look straight
down on a nesting area. Of the twelve designated
census areas in Figure 9, eight allow sufficient
visibility for obtaining accurate nest counts from
single viewpoints. The remaining areas, where
visibility is limited, require viewing from two or more
sites. Table 5 shows viewpoint numbers to be used
for censusing each area.

AREA VIEWPOQINTS
L Landing Cove 1, 2B, raft
il Arch Point 2A
118 Shag Rock 3,4
IV. Elephant Seal Cove  4,5B
V. North Cliff 5A
VL Webster Point 6
VIL A1 Cliff 7
VIIL, Al Area 8
IX. West Colony 9A, B
X. Badlands 10
XI. Cat Canyon 11

XIIL, SE Sea Lion Rookery 12A,B,C,D

Table 5. Reference numbers for Figure 9.

Counts should be obtained during the ten-day
period following peak egg-laying, when chicks begin
to hatch. Peak egg-laying occurs approximately
two and one-half weeks after egg-laying begins.
Counts should be done at the same time of day,
either early morning or early evening when most
gulls are in the colony, and should be spread over 2-
3 days. Make separate counts of nests (as indicated
by territorial or sitting birds) and individual birds, as
both numbers are used to evaluate nesting effort. In
large areas suich as area IX (West Colony), it is easy

Western Gull - Santa Barbara Isfand
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to lose track of sections previously counted; it is
therefore useful to mentally partition the area using
dark grassy sections, gullies, man-made trails, etc,

being sure that all observers use the same boundary

criteria.

Abundance of breeding birds

- sample nest count

The sample grid nests have been shown to be a reli-
able indicator of reproductive efforts for breeding
pairs on the island as a whole (J. R. Sayce, unpub.
data). To determine nesting effort and establish
phenology, the grids must be systematicaily sear-
ched (2-3 times over a span of 1-2 weeks) in late
April. Initially, observers need to be shown the 100
meter x 100 meter grid locations; even though the
corners are marked with steel posts, these can be
difficult to find in the dense vegstation. Corner
stakes should be flagged with surveyor's tape each
year. After a grid has been located, and observers
are properly orignted, the nest search can be ac-
complished by one or more workers (three to four is
best). Each grid is searched by 5-meter by 100-
meter transects walked -{remember, slowly and
deliberately) parallel to a chosen grid boundary.
When more than one observer is available, in-
dividuals should space themselves about 5 meters
apart for aptimum coverage. Thus observers work
their way through each grid in a serties of 5-meter by
100-meter increments, (think about it!). Use tent
poles (iwo are kept on Santa Barbara for this pur-
-pose} -to mark your incremental progress through
the grid. Poles are placed at the ends of each tran-
sect and then moved alternately and sequentially,
(think again!). The preferred start points and tran-
sect directions for each grid are as follows:

Start Transect
GRID  Corner Direction
A NwW § <-—->N
B. S NE <--> SW
C. SE N<->8
D. NW S <-—->N
E. SW E<>W

When a nest is located, hammer a prenumbered,
wooden stake (kept on Santa Barbara island) into

the ground next to it; record the stake number and
any nest contents (humber of eggs and/or chicks)
on your data sheet. Then map the approximate nest
focations for each grid so they can be located more
quickly on subsequent visits. Do not record nests
which are empty (unless they previously contained
eggs or chicks),

Once this routine becomes familiar and most nests
have been staked, workers can be less rigidly sys-
tematic, and can use the map to locate staked nests
while remaining alert for new or previously missed
nests.

Phenology

The time required for an'egg to hatch-and a-chick to
fledge are well-documented for Western Guills on
Santa Barbara Island. By observing the timing of
one event (e.g., egg-laying), hatching and fledging
dates can be -accurately predicted and censuses
timed accordingly.

Reproductive success, chick growth rates, and
food use

As gull -chicks grow, they may wander from their

nests, making looking for chicks a time-consuming

effort. The procedures outlined below attempt to
minimize the search effort and number of visits while

-still permitting collection of good data. A minimum

of four grid visits per year is required to measure the
above parameters,

Visit #1. Workers should find as many chicks as
possible (at least 40 in all the grids combined),
weigh them, band them, and collect any food
samples. [f chicks are not in the nest, check the
vegetation and gullies in the nest vicinity, moving
more or less in a circle away from the nest. Bushes
are favorite hiding places for chicks, but any plant
encountered on the run may be used for cover.
When a chick is found, pick it up gently by its back
and folded wings. When handled, chicks will often
regurgitate food; if this occurs, identify the food item
to the best of your ability, and weigh it. The chick
should then be weighed to the nearest gram. Attach
a U8, Fish and Witdlife Service band to one of its
legs and record the band number. For chicks
weighing less than 100 g, use velcre bands or web-
bing tags (Alliston 1975, Willsteed and Fetterolf
1986). If age data are to be collected, also band the
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chicks with appropriate plastic color bands and
record the banding coniiguration. Replace chicks in
a hiding place so that they do not run a long dis-
tance from the nest.

Visit #2. Ideally, in five days repeat the above proce-
dure. Find as many of the previously banded chicks
as possible and take weights and foods for those
whose initial weight was 100 g or less. For others,
simply note their presence with a minimum of han-
diing to determine band numbers. Often, bands can
be read without moving the bird itself by gently pull-
ing its banded leg out from beneath it. If new chicks
are encountered {not previously banded), band and
weigh these.

Visits #3 and #4. Repeat the chick census twice
more at five day intervals. Follow the same proce-
dure as for Visit #2.

For useful growth data at least 3 weights per chick
are required between hatching and 600 grams. For
mortality calculations, all chicks reaching 500 grams
in weight are counted as "fledged" because few
chicks die once they attain this weight unless there
is a serious heat wave (Salzman 1982). When dead
banded chicks are found, record their band num-
bers and make total mortality calculations at
season's end. A final census should be done at the
end of the season to count carcasses and to pull
nest stakes.

Age structure - band sightings

Useful information on the age structure of this
population would require a long-term banding
program in which fledged birds are banded with an
incloy (non-aluminum) band as well as color bands
coding for island and year class. In recent years,
some birds have been individually color banded or
banded for year class. By recording all color com-
binations seen while working in the colony and
recovering dead birds, data on age structure can
gradually be developed. At the end of each season
send a record of all color-band sightings to:

Dr. George L. Hunt, Jr.

Depart. of Ecology and Evolutionary Biology

University of California, lrvine, CA 92717
Attempting to determine age-ratios from surveys of
plumage characteristics is not practical because im-
mature (non-breeding) birds seldom return to the
colony.

Any person banding must either have a banding per-
mit or must cooperate with a licensed bander; any
banding activities should be coordinated with Dr.
George L. Hunt, Jr.

Monitoring Schedule

Personne! should begin working in the grids no later
than April 20 to record commencement of egg-
laying. All grid nests will need to be checked every
5 days to determine time of peak egg-laying and/or
when the first chicks appear. Eniist the cooperation
of the island ranger to spot pipping eggs or newly-
hatched chicks if you are unable to be present on
the island during this time. It is important to time
your visits to coincide with peak hatching to maxi-
mize the number of hatching weights (and sub-
sequent weight of known-aged chicks) obtained.
On Santa Barbara Istand this usually occurs during
late May or early June, about a week after the peak
on Anacapa Island. The total nest count should be
obtained during the ten-day period after peak laying
or when chicks begin to hatch. The sample nest
count may be obtained as a matter of course when
chick counts are taken. Chick counts (including
weights and food samples) should begin in mid-
June and continue through early July, with four
counts spaced five days to one week apart.

Time Required

The total nest count might be obtained in one day,
but with foggy weather this may extend 1o 2 or 3
days. Be sure to count at the same time of day for
each day censused.

For the sample grids, we recommend checking one
to two grids per day as can be integrated with other
monitoring. Grids D and E contain the largest num-
ber of nests, and since they are adjacent to each

* other and travel time to these grids is longest (about
‘one hour round-trip from the campsite), these

should be censused on the same day. Grids B and
C are also adjacent to one another and can be cen-
sused together. Grid A (on the southeast side} can
be checked after grids B and C since these last
three grids typically have fewer nests and can be
censused more quickly. Allow about two hours for
each grid for each day censused. When banding
chicks, visits may take up to 50% fonger.

Western Gull - Santa Barbara Island
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Recording Data

For data entry of nest contents use Appendix B-1,
using the following abbreviations:

A = Addled egg D = Dead chick
B = Brokenegg P = Pipped egg
C = Clutch

Data from work in the grids (nest count, chick count,
phenology, foods, and growth rates), can be
recorded on two data sheets Append. B-2 and B-3.

When weighing chicks, first record "chick + bag"
weight then subtract the bag weight (tare) to obtain
chick weight. For band sightings, be certain to
specify left (L) or right (R) leg when recording color
combinations. As described in the Brown Pelican
section, only record bands that can be .identified
with certainty.

Safety

Parent gulls will vigorously defend their eggs and
young by "dive-bombing" intruders, so it is advisable
to wear something to protect your head when work-
ing in the grids (e.g., a hard hat). While gull aggres-
sion usually poses no real danger to workers, it can
be unnerving and sometimes bloody painful. Hard
hats enable workers 1o concentrate on what is hap-
pening on the ground rather than worrying about ac-
tivity overhead. The tent poles {see Special
Equipment, below) can alsa be effective protection
from attacking gulls; carry it so that the pole top is
above your head height.

Special Equipment

1. You will need about 200 small numbered
wooden stakes to mark nests. Hammering
stakes into the ground can be done with a
hammer, a rock or by using another stake.

2. Two tent poles, sharp at one end for use as
direction guides for initial nest location, and
for protection from aggressive gulls.

3. Three Pesola scales (300g, 500g, and 1000g)
for weighing chicks.

4. Nylon-mesh "Ditty bags" to weigh chicks.

5. Small sealing (Zip Lock) plastic bags for food
samples.

6. U.S. Fish and Wildlife Service metal bands.
7. Pliers to attach metal bands.

8. Plastic color bands and information sheet with
pre-arranged color combinations.

FIELD METHODS FOR

ANACAPA ISLAND

Parameter Measurement

Abundance of Nest structures
breeding birds

Reproductive ~ Chicks - 500 grams
SuCcess

Chick growth Minimum of 3 weights
rates per chick

"Foods Regurgitated samples
Phenology Clutch initiation,

hatch initiation

Areas to be censused

Three 50 square meter grids were established in
1987 on East Anacapa Island (Figure 10). These
grids replaced the originals which were established
below the lighthouse in 1982. Grids A and B are ad-
joining, and located approximately 100 m west of
the lighthouse. The boundary line between the two
extends northward from the lighthouse "Warning"
sign at the end of the public access trail. Grid C is
on the north terrace, approximately 100 m west of
Garbage Cove. Grid corners are marked with 1/2"
reinforcing rods.
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Figure 10. Western Guli Study Grids - East Anacapa Island

A total nest count of Anacapa island is not con-
ducted due to high variation in counts. Most of the
gulls on Middle and West Anacapa can only be cen-
sused from the water and it is thus more difficult to
identify and accurately census breeding pairs and
incubating birds.

Methods

Potential Problems

The problems and methods outlined for monitoring
Western Gull reproduction on Santa Barbara Island
are applicable for censusing gulls on East Anacapa
tsland with the following changes: Western Gulls
usually begin breeding about a week earlier on
Anacapa compared to Santa Barbara Island (G.
Hunt, unpub. data); therefore, observers should
begin checking for the presence of nests in early
April to obtain phenclogy (beginning of egg-laying).
Once nests have been staked, check the grids
weekly for additional nesting until the chick phase.
Since the Anacapa grids are only one-quarter the
size of the Santa Barbara grids, marking your
progress with tent poles is probably not necessary

as It is relatively easy to locate nests by walking
straight lines through the grids at about 5 m intervals
and drawing a map.

Begin weighing, banding and recovering food
samples from chicks when they begin to hatch
(usually mid- to late May). Continue until four chick
censuses, spaced five days apart, are complete. Ini-
tial marking of the nests may take two or three days
working only in early moming or late afternoon.
Censusing each grid usually takes about two hours.

Western Gulls nest in higher densities in the
Anacapa grids than on Santa Barbara Island. The
Anacapa nesting areas are more open with fewer
hiding spots for chicks, and the grids (especially
grid C) are located near steep cliffs. Therefore,
workers should use extreme caution to avoid flush-
ing chicks over the cliff edges. Census the grids by
working up from below (grids A and B) or from the
cliff edge eastward (grid C). Be particularly cautious
when working the western edge of grid C to avoid
falling off the cliff.

Western Gull - East Anacapa Isfand
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FIELD METHODS FOR
GULL ISLAND \
Parameter Measurement
Abundance of Nest structures
breeding birds Incubating/territorial birds
Adults present

Area to be censused

Most of the guils on this smali islet build nests on the
southeast side. All areas of the island visible from a
boat are included in the sample.

Methods

Potential Problem

Since Brandt's Cormorants occupy nesting sites on
much of the island, censuses must be conducted
from a boat,

‘Recommended Methods

Counts should be made through binoculars, as the
survey vessel slowly ¢ircumnavigates the island at a
distance of 100 m or so offshore. Census visible
nests (identifiable by the presence of sitting or ter-
ritorial aduits) and total adults present. The nest
count will serve only as an index to nesting effort, as
many nests are lacated atop the island, out of view.
It is recommended that two to three people count
nests, or that an individual take multiple counts.

Monitoring Schedule

One or two censuses per year are recommended,
as weather and boat scheduling allow. These
should be done between mid-May and mid-June
when virtually all nests have been constructed and
most eggs have been laid. Counts usually can be
accomplished en route to or from Prince Island.

Time Required

The count takes about an hour,

Recording Data

Record nests and adults according to their location
on the island (i.e., southeast cliff, north cliffs, etc.).

Safety

Beware of shallow rocks (boils) near the island,
especially along the north side,

FIELD METHODS FOR

PRINCE ISLAND
Parameter . Measurement
Abundance of Incubating birds
breeding birds
Phenology Approximate clutch initiation

and hatch initiation.
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Nesting Sites, Western Guil Study Grids
and Cassin's Auklet Nest Box Installations

Figure 11. Western Gull Grid Sites - Prince Island
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Areas to be censused

Two, 25 meter square grids are located on the
northeast side of the island {Figure 11). These are
adjoining, one above the other, and are marked by
six white PVC flags each approximately .3 m high.
The grids are positioned directly above the north
Cassin’s Auklet nest box installation.

Methods

Potential Problems

To avoid disturbing sensitive species such as
Double-crested and Brandt's Cormoarants, the grids
may need to be censused from a boat. The major
problem with boat surveys is decreased visibility.

Recommended Method

For the nest count it is recommended counting the
number of incubating birds during the period just
after peak egg-laying as described for Western Gulls
on Santa Barbara Island {mid- to late May). The
best vantage point on the island for censusing the
grids is located about three-quarters of the way up
the east spine of the island (Figure 11). The grids
are best viewed through 10x binoculars from the
rocky outcrop. If cormorant nesting precludes land-
based observations, counts should be made from a
boat below the grids.

Monitoring Schedule

Make counts of incubating birds in mid-to-late May.

Time Required

Counts of each grid will take about ten minutes.

Special Equipment

No special equipment other than 10x binoculars is
required for this survey.

Western Gull - Prince Isfand




XANTUS’ MURRELET

Breeding Biology

Xantus' Murreleis nest mainly in natural rock
crevices and small caves on cliff siopes as well as
under bushes (Eriophyllum) spp. on Santa Barbara,
Anacapa, Santa Cruz, and Princeislands. Typically,
there is a small, round depression in the soil at the
back of a burrow, where the female lays cne or two
eggs. Many of the burrows are angled so the eggs
are not usually visible from the entrance.

Egg-laying usually begins between early and mid-
March, although it may commence as late as mid-
April. Both parents incubate the eggs, and often
one adult will be present in the burrow during a cen-
sus. An incubating bird will sometimes leave the
burrow when disturbed, thereby exposing the egg(s)
to increased probability of predation by mice. In-
cubation begins only after the second egg is laid
(usually 8 or 9 days after the first), and fasts 24-39
days (on Santa Barbara Istand), averaging about 34
days (Murray et al. 1983}. Murrelet chicks go to sea
2-3 days after hatching, presumably accompanied
by one or both parents. '

FIELD METHODS FOR

SANTA BARBARA ISLAND
Parameter Measurement
Abundance of Number of burrows that

breeding birds receive eggs
Phenology Clutch initlation

Hatch initiation

Reproductive Number of

success chicks/hatched eggs

Areas to be censused

A sample of burrows where murrelets have nested
since at least 1975 have been identified with num-
bered aluminum tags at both the Tent Slopes and
Cat Canyon sites. There are 51 and 71 burrows,
respectively, in these samples (see Appendices C-1

and C-2 for burrow ‘locations). - Attempting fo

precisely measure reproductive success may cause
adults to desert the nest or generate inaccurate data
since chicks remain on the istand for only a few days
after hatching. However, a reasonable index of
productivity can be cbtained if careful observations
are made and care taken to avoid undue distur-
bance to the birds.

Methods

Potential Problems

Reaching the end of a burrow can be difficutt. If the

end is out of reach or cannot be seen, do not in-’

clude it in the census.

Another potential problem is nest abandonment
from monitoring interference. Workers should be as
unobtrusive as possible; although touching birds is
sometimes unavoidable during censuses, birds
should never be removed from burrows or displaced
in order to count eggs or chicks.
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Recommended Methods

1. Look inside the entrance using a flashlight or
reflected sunlight fromn an aluminum clipboard or
mirror to iitluminate the nest. This method is effec-
tive with short burrows or some rock crevices.

2. If the nest is not visible using method 1., then
carefully insert a hand and follow the burrow con-
tours until reaching the end of the burrow. This re-
quires lying on the ground and can be difficult
because burrows are often convoluted. Carefully
feel around for eggs, incubating adults, or chicks.

3. If the nest is in a bush, check the entire bush,
parting the branches carefully, white looking for in-

cubating adults andfor eggs in the soil. Eggs, if

present, are usually on relatively flat ground. In-
cubating birds can be remarkably difficult to see,
even in relatively easily-checked bushes.

Eggs should not be removed from the nest unless
they are broken, in which case they may be
removed to identify the cause of death. Many mur-
relet egos are preyed upon by mice; predation is
evident by teeth marks on the edge of a broken
-eggshell. Qld eggshelt fragments from previous
years are also likely to be found in burrows. These
are dry, britile and dirty, whereas new shells (from
just-hatched or broken eggs) are often moist or
have venation on internal membranes (see below).
Workers are not likely to encounter other animals in
murrelet burrows; mice are rarely found during a
census hecause of their nocturnal habits.

Xantus' Murrelet monitoring Is simple to learn, and
requires relatively small investments of time and
energy per each sampling. However the sampling
frequency (weekly) requires nearly constant
presence on the island, given the logistics of inter-
isiand transportation. Therefore, it is very helpful to
enlist the assistance of the island ranger to make
nest checks during times when monitoring person-
nel are unable to be there. Also, efficiency is evident
with teamwork; while one person checks a burrow,
a second can find the next nest or record data.

Monitoring Schedule

For egg-aying dates, begin checking burrows in
early March. Continue weekly census until all nests
are inactive (normally by mid- to late June).

Time Required

Initially, it takes longer to check burrows, especially
if workers are not accustomed to working on cliffs.
The Tent Slopes site can be monitored relatively
quickly; allow about 1-1/2 hours at first; this will
decrease to about an hour with experience. For the
Cat Canyon site allow 4-5 hours total, (it takes about
one and a half hours to waik there and back). If time
permits, it is recommended censusing these two
sites on separate days, especially until the monitors
become confident with the work. However, check-
ing one site in the morning and the other in the after-
noon of the same day is not too difficult.

Recording Data

When eggs, edg fragments, chicks, or adults are
found, record the information next to the ap-
propriate burrow number on the data sheet before
going to the next burrow (see Appendix B-1, Seabird
Nest Contents data sheet). The following abbrevia-
tions have been used:

E = egg

BE = broken egg (if egg is cracked open or if fresh
-eggshell fragments are present)

HE = haiched egg

B brooding adult

C chicks(s)

]

If an adult is present it is difficult to tell how many
eggs or chicks it is incubating or brooding without
removing the bird. Do not remove the hird; simply
note "B™ on the data sheet.

Hatched eggs can be difficult for inexperienced ob-
servers to distinguish from broken (mouse-eaten)
eggs. Broken eggs have a shiny, adherent
membrane cn the inner shell surface and are often
tarnished with yolk blotches or clumps of din.
Hatched egg remains lack the shiny adherent
membrane (the membrane will be loosely attached,
and dull) and do not have incipient yolk remains or
tooth marks. Always carefully examine egg shell
fragments for color-matching. Mismatched base-
colors and flecking suggest the presence of more
than one original egg.  Identification of these is
critical to any estimates of productivity.
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Safety

The cliffs where murrelets nest are quite steep,
gravelly, and dotted with cholla (Opuntia) "jumping
cactus”. The way to avoid accidents is to be very
careful and use common sense. The following is
recommended:

1. Avoid working alone until familiar and comfort-
able with climbing on the steep terrain in the study
plot areas.

2. Wear boots with good traction and ieather up-
pers to prevent slipping and to minimize cholla ef-
fects (see below).

3. Avoid cholla. A small pocket comb can remove
cholla spines from boots. Be careful when lying
down to check burrows; it is difficult and painful to
remove cholla from skin.

4. Use a zig-zag path when censusing, this is safer
than a straight up or down route.

5. Always take weather conditions into account
before going to cliffs. To minimize sun glare, over-
cast days are best; otherwise censuses should be
done in the morning or aftemoon. Try to avoid
working in strong winds.

6. Be careful: keep eyes on the ground when walk-
ing and take plenty of time.

Special Equipment

1. Flashiight
2. Small pocket mirror
3. Small pocket comb

4. Aluminum clipboard

Xantus' Murrelet - Santa Barbara Isfand




CASSIN’S AUKLET

__Breeding Biology

This diving species excavates burrows in loose top-
soil or nests in rock crevices on Santa Barbara and
Prince islands. In many areas on Prince Istand bur-

rows are closely packed and honeycomb the avail-

able topsoil; this high-density nesting typically
undermines the soll structure and increases the

likelihood of burrow collapse and soll erosion. Auk- .

lets excavate new burrows or renovate old one each
year. On Prince isiand the birds excavate their bur-
rows as early as January, but egg-aying usually
does not begin until early March. Laying may ex-
tend well into May, thus extending fledging times to
late August.

Cassin’s Auklet is an asynchronous breeder; while
some early breeders have raised a chick by late
May, others will have just laid eggs at this time.
Typically, one egg is laid but the same pair may lay
a second egg when the first chick is near fledging.
Incubation, lasting about 38 days, is shared by both
parents. Adults feed their chicks at the nest until the
young fledge, between 41 and 45 day after haiching.

FIELD METHODS FOR

PRINCE ISLAND

Parameter Measurement

Abundanca of Nest boxes that receive eggs
breeding birds

Phenology Clutch or hatch initiation

Reproductive Surviving chicks
success

Areas to be censused

In January 1986, two artificial nest box complexes
were established on Prince Island (see Figure 13).

‘One is on the lower northeast side of the island just -

below the gull grids, the other Is on the lower
southeast side. These nest sites are to be examined
at approximately monthly intervals throughout the
breeding season.

. Potential Problems

Monitoring of Cassin’s Aukiets on Prince Island
poses problems of aukiet burrow collapse and dis-

turbance to-other nesting seabirds.

In addition to access and logistical problems in-
herent to working the San Miguel Island area, Prince
island can often be difficult to work because boat
captains are reluctant to subject their vessels, their
crews, and themselves to the pounding usually
necessary to reach this area during the early to mid
nesting season from March through May. Therefore,
monitoring leaders must remain flexible when
scheduling operations at Prince Island and be
prepared to charter a private vessel if scheduling
conflicts arise. In the past charter vessels "Solera"
and "Spirit', owned and operated by Peter Howorth
{Santa Barbara, CA., telephone 805-687-2368) have
been used.

Once at the island, landing may be treacherous at
the north site but is usuaily easy at the south site
(see Figure 13). When such conditions prevall, use
of a small inflatable raft (Avon or equivalent) is
recommended to land at the south site, then cross
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the island 10 the north site. The preferred route (see
‘Figure 13) goes east form below the south site along
the shoreline boulders and rubble, then up and
across the southeast talus slope to the east spine
which must be climbed to reach the top of the island
(be aware of Double-crested Cormorants nesting
here.) Once on top proceed north across the flat
summit to the northwest comer, then follow the
rocky north spine down (east) toward Kidd Rock.
Near the bottom traverse south across the area of
100se soil below the nest box complex, being careful
to stay below the auklet colony (burrows). Use the
stepping stones below the south end of the
boardwalk to reach the nest boxes. Be aware of
nesting Brandt's Cormorants below this area and in
the areas below the southeast talus slope (see
below).

Auklet burrows are readily collapsed by foot traffic,
with subsequent nest abandonment or mortality of
resident birds. Although some burrow collapse is in-
evitable during the monitoring season, damage can
be minimized by using exactly the same route on
each visit and by using the boardwalks (Figure 14)
during nest box inspections. For best access, ap-
proach each site from below and left of the
boardwalk. At the north site a series of stepping
stones leads up slope to the south end of the
walkway from about 10 m below. These stones may
have to be repositioned each year because of siope
movement. At the south site, -stay within the
iceplant-covered area of the slope untit you reach
the large boulder at the west end of the boardwalk.
When hiking over the top of the island (see route
description above) choose vegetated rocky areas
for walking; avoid areas of high burrow density in
soft soil.

It burrows are accidentally collapsed, quickly ex-
cavate any debris blocking the burrow chamber to
allow nesting birds to escape. If possible, partially
reconstruct the burrow by covering the collapse with
a flat rock, making certain to maintain access for the
occupants.

Disturbance to nesting cormorants and gulls can be
minimized by prudent strategy and cautious move-
ments while on the island. Brandt’s Cormorants
regularly nest on the rocky lower perimeter of Prince
Island but often shift colony sites between years.
They will readily abandon nests if disturbed during
the egg or chick phase of nesting. Always choose
boat landing points and hiking tracks away from the

cormorant sites, move slowly and deliberately within
sight of nesting cormorants, and be prepared to
abandon your activities if significant bailouts occur.
Conceivably, in some years the potential, for cor-
morant disturbance could prevent access to the
auklet nest box sites.

Double-crested Cormorants nest higher on the cliffs
than Brandt's Cormorants and are thus less prone to
disturbance from auklet monitoring activities.
However, care must be taken to avoid their nesting
areas while crossing the island. Be especially aware
of appearing suddenly at the bluff edge on the west
side of the island where the majority of the Double-
crested Cormorants traditionally nest.

Although Western Gulls will not abandon nests in
the face of incidental human intrusion, worker must
take care not to step on eggs or small chicks in
nests. As chicks grow, they may bolt from their
nests, especially on the top of the island where
cover is scarce./ Inthese circumstances it is usually
best to keep moving deliberately through the
colony, pausing to crouch occasionally to allow
chicks to settle. A compromise must be maintained
between minimizing the broad impacts of total dis-
turbance time and the acute impacts of chick disper-
sal, keeping in mind such factors as cumulative
disturbance and heat stress.

Recommended Methods

The difficulties in monitoring burrow-dwelling
species are well-recognized (Hunter et al. 1982; Har-
ris and Murray 1981; Savard and Smith 1985).
Various sampiing methods have been developed to
estimate the abundance of some accessible burrow-
ing specles, but on Prince Island the destruction of
Cassin’s. Auklet burrows is an added problem.
Therefore, rather than attempt a massive sampling
effort there has been established two nest box com-
plexes each consisting of 25 plywood nest boxes
and a 10 m boardwalk (figures 12 and 13). These
nest boxes planted into the soil are readily used by
auklets for nesting.

Two or three persons should be present for nest box
checks. After carefully approaching the nest box
site (see Potential Problems, above) walk along the
boardwalk to sample nest boxes for contents on the

Cassin's Auklets - Prince Island
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downhill side. Some boxes may be inaccessible
from above so will have to be checked from below
the boardwalk. Take care to avoid collapsing ad-
jacent burrows. Use a small shovel and wide (4 to 6
inch) putty knife to remove accumulated soil debris
from boardwalk and nest box tops.

Each nest box should be checked as follows:

1. Block the entrance with a small board to prevent
birds from escaping.

2. Remove the rock weight from the box lid, then lift
the lid slightly and peek in to locate any occupants,
{(usually found at the far end of the box).

3. if-an aduli or large chick is present quickly reach
in and grab it {gently but firmly) and remove it for
banding, measuring, and weighing. Adults are
remarkable strong with sharp claws and can easily
break any eggs present as they struggle to escape
your grasp. To prevent egg damage be prepared
for a sometimes painful struggle. Do not use gloves;
they will decrease handling precision. If both an
adult and small chick are present, process the adult
first. Small chicks will stay quietly in the nest box
and can be handled less forcefully.

4. All nest box occupants should be banded with
USFWS Size #3 Stainless steel bands to document
renesting, mate switching, chick growth and sur-
vival, and nest site fidelity. Chicks can be success-
fully banded at about 5 days old; prior to this use a
temporary Velcro band or web tag. Banding re-
quires a permit.-or must be done in.cooperation with
a USFWS licensed bander. You cannot band birds
under any other circumstance.

5. After banding, measure the culmen depth (to 0.1
mm - adults only) exactly at the anterior edge of the
nares, using precision calipers. This is a tricky
measurement, especially with uncooperative birds,
and should always be performed by the same per-
son to encourage consistency. Within paired adults,
this measurement is larger in males than females
and thus enables determination of sex.

6. Chicks, adults and eggs are weighed in a small
nylon bag using 100 g or 300 g Pesola spring
scales. Note the iris color of aduit birds. Adults
have white irises, whereas those of immature birds
are brown or flecked. Carefully measure the length

and width of eggs to within 0.1 mm. Check eggs for
addling by gently shaking them next to your ear and
listen for sloshing liquid. If eggshell fragments are
found, determine whether they are from hatched or
broken eggs, using the criteria described for Xanius’
Murrelets (q.v.).

7. After processing, replace the egg or chick in the
nest box, reset lid and rock weight, and remove
entrance block. Adult birds should be released Into
the entrance hole to re-enter the box themselves.
Since adults switch incubation shifts overnight,
repeat these operations (adult birds only) the next
day, and check unoccupied boxes for new nesting.

Monitoring Schedule

Monitoring on a monthiy basis should begin in late
February -and continue at least through the chick
phase in June and July. The frequency of counts
may need to be increased if these data are unsatis-
factory.

Boardwalk and nest box maintenance should be

. done.during the non-breeding season (September -

December) so when auklets excavate new burrows
as early as January, nesting activities will not be in-
terrupted.

Time Required

Nest box inspections take one to two hours per site,
depending on number of birds present, and amount
of excavation and banding required; the trans-island
hike takes about a half hour each way. Therefore
allow four to five hours on the island for each trip.
Annual maintenance of the nest boxes and
boardwalk can probably be completed in one day.

Recording Data

See Appendix B-4 for a sample data form used to
record Cassin’s Auklet monitoring information. Nest
boxes are numbered from the left at the south com-
ptex, but from the right at the north complex. (i.e., at
the south complex nest box number 1 s
westernmost; at the north complex, box number 1 is
northermost.) Record nest box activity status and
contents, weights, measurements, sex of aduilt birds,
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iris color, banding information, and remarks in the
appropriate columns. The following abbreviations
are used:

Nest Status:

A = Active; box contains adult, egg. or chick.

P = Prospected; fresh tracks, feathers, or
excavation.

U = Used; knowledge or evidence of nesting
during current season (shell fragments,
addled egg or dead chick).

@ = Empty; no sign of current activity.

Nest Contents:

A = Adult C = Chick

E = Egg DC = Dead Chick

AE = Addled Egg F = Feathers

BE = BrokenEgg @ = Empty

HE = Hatched Egg

Safety

Figure 13 shows landing sites that have been used
with success in the past. Landings should be at-
tempted only in relatively small swells and with an
experienced boat navigator.

When climbing on the island, be prudent and
cautious; beware of unstable foot and hand holds.

Special Equipment

1. Pesola scales (100 g and 300 g} and two nylon
bags for weighing birds.

2. Small shovel and wide {4" - 6") putty knife for nest
box and boardwalk excavation.

3. USFWS (#3SS) and Velcro bands, and banding
pliers.

4. Precision calipers for culmen and egg
measurements.

5. Two small (30 cm x 30 cm) boards, (plywood or
masonite} to block nest box entrances.

Cassin’s Auklets - Prince Island
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SNOWY PLOVER

Breeding Biology and Plumage

Snowy Plovers are small, pale, sand-colored
shorebirds that inhabit sparsely-vegetated sandy
areas (shores and dunes) on San Miguel, Santa
Rosa and Santa Cruz islands (Spear 1981), Their
nests, which are inconspicuous and extremely dif-
ficult to locate,. appear as slight depressions in the
sand ofien near shells, vegetation, rocks or
driftwood.

The breeding seasonfasts from April-to July. Usual-
ly three eggs are laid, but often there are only two;
both parents incubate and care for the young.
Snowy Plover will often feign injury to distract in-
truders from the nest site, -a tactic that may be effec-
tive in evading the numerous island foxes {Urocyon
littoralis} on the Channel Islands. Adults forage
along the water's edge, and when going to or from
the surf line they do so with distinctive rapid move-
ments; like other plover species, they start, run
several feet, then abruptly stop.

Adults can be differentiated from juveniles by having
distinctly dark shoulder, facial, and forehead mark-
ings, whereas the juvenile markings are indistinct
and appear washed out. Adult male marking are
noticeably darker than those of females.

FIELD METHODS FOR

SAN MIGUEL ISLAND

Parameter Measurement

Abundance of Birds on beach
individuat birds or in flight

Abundance of Numbers of females
breeding birds on beach

Areas to be censused

The bold lines on the -map in Figure 15 show the
areas of beach accessible for censusing Snowy
Plovers on San Miguel Island. The remaining
beaches on the island are narrow and covered with

- water at -high tide, support haul-out -or -breeding

areas for pinnipeds, or are not accessible by foot for
censusing.

In recent years (since 1985) increasing numbers of
molting northern elephant seals (Mirounga angus-
tirostris).and breeding harbor seals (Phoca vitulina)
on the south beach areas (Crook Point to Cardwell
Point; see Figure 15) have probably reduced Snowy
Plover nesting in that area. If pinniped occupation
of the south .beach .area increases plover nesting
could be eliminated. Monitoring, however, should
continue, but observations in areas of pinniped oc-
cupation (especialty where harbor seals are breed-
ing) should be conducted with considerable caution
to minimize disturbance.

For each survey period, begin the plover censuses
at Simonton Cove, reached by trail from the ranger
station. The trail is usually overgrown In the spring.
Begin the survey at "Hidden Cove", a smaill beach
northeast of the main beach area of Simonton Cove.
"Hidden Cove" is reached by climbing the rocky out-
crop at the northeast end of Simonton Cove and
dropping down into an amphitheater where the
Snowy Plovers nest. After surveying "Hidden Cove"
climb back over to Simonton Cove and continue to
survey southwest along the beach to the southern
terminus ("Demarcation Beach") where the beach is
interrupted by a rocky headland. Snowy Plovers
may be found anywhere on this long strand. Look
for nesting pairs on the upper part of the beach in
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this area by walking along the lower edge of the
sandy hillocks above the beach.

The Cuyler Harbor survey area is reached from the
ranger station via the Nidever Canyon iraill to the
beach. As you reach the beach, proceed eastward
and begin the plover census, About halfway to the
end of the beach you must skirt a rock outcropping;
it is possible to cross this area only at fow tide. Most
of the plovers are located at the easternmost end of
the beach.

The South Beaches area are best reached via a trail
from the ranger station to the top of San Miguel Hill,
then cross-country southward down the steep

slopes to Crook Point. Start the census from the .

western. point of.a small _bay to the west of Crook
Point; plovers are nearly always seen here along a
100 m stretch of beach just east of the rocky coast
comprising the eastern end 'of Tyler Bight.

Cardwell Point is a good Snowy Plover breeding
area but it is difficuit to survey due to its width thus
increasing the possibility of double counting of
birds. Once you know where the plovers are ag-
gregating, you can concentrate censusing efforts
there in subsequent surveys. Although there is no
nesting on the outer point {most nests are located
toward the bluff at-the west end of the beach) many
birds are often seen feeding there.

Methods

Potential Problems

Locating Snowy Plover nests is very difficult be-
cause they are very small and cryptic. In additionto
sandy beaches, nesting also occurs above the lit-
toral zone and in dunes, sometimes to an elevation
of 15-3¢ meters. Looking for nests, therefore, to
serve as an index of nesting effort is not realistic;
most nests can not be found without prohibitive time
investment, if at all. Moreover, island foxes may in-
advertently be led to nest sites by human scent.

The birds themselves are also quite difficult to see,
especially on a bright day when the sun reflects
from the sand. Their uniform sand colored upper
surface effectively camouflages them when they are

standing still and they are readily visible only when
moving (i.e., walking or running) or when in flight.

The potential of disturbance to pinnipeds that also
use the beaches is also a problem, especially on the
South Beaches. At this time of year elephant seals
are sometimes densely packed on the beach while
molting (hot breeding), while harbor seals are breed-
ing or caring for small pups in smaller groups. On
the South Beaches even the most cursory plover
census from a distance will cause some distur-
bance; it cannot be entirely avoided. One can,
however, minimize disturbance by moving cautious-
ly. When elephant seals are on the beach work
around and through them slowly without forcing
them to move; they will be relatively unaffected if
you are move siowly and deliberately. Harbor seals,
however, are nearly impossible to not disturb. If
possible, allow them see you at a distance so they
won't -be as -startled. Walk slowly and give them
time to slip into the water without panic; they will al-
ways move into the water when they sight you. Ob-
servers should then pass by the pups as quickly and

Jinconspicuously -as possibie to allow the adult to

return to them.

Walking along the top of the bluffs overtooking the
South Beaches to avoid pinnipeds is not necessary;
disturbance to harbor seals is probably not sig-
nificantly lessened by taking this route. The only
way to minimize the impact of your presence on
these extremely skittish animals’ is to minimize the
number and duration of surveys.

Strong winds, fog, glaring sun, and reflection from
white sand can make censusing extremely difficult.
Censuses should be postponed if fog is too thick to
see plovers (less than 200 m vns:blhty) or if winds ex-
ceed about 15 knots.

On the upper {northeast) area of Simonton Cove
beach, move particularly slowly and be very careful
where you walk, as it is easy to step on a nest ac-
cidentally. Nests in this area seem to be more vul-
nerable to the effects of human presence
(disturbance, destruction of nests, and attraction of
foxes) than in the other survey areas. If nesis are
sighted, it is important to stay away from them.
Never pick up and handle eggs.
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Recommended Methods

Most of the census work can be done by one per-
son, although with two people, surveys are easier
and more efficient. Surveys on Cardwell Point and
Glass Ball Beach almost always require more than
one person to do an adequate census.

Since Snowy Plover nests cannot easily be found,
and because of the probability of attracting foxes to
nests, it is recommended a count of females be

taken as a measure of the number of nests. Males

and females are sufficiently dimorphic that with a lit-
tle experience, they can be readily differentiated in
good viewing conditions.

it has been found that the best method for obtaining
data is to walk slowly along each survey beach as
“high up on the beach as possible; this will usually

flush plovers down to the lower part of the beach. -

Stop every 50-75 m and scan the area in front and to
the side of you with binoculars, but not behind (to
avoid double-counting) except to sex or age birds
which fly past. Pay particular attention to pebbly
areas and to areas where piles of seaweed are lying
on the beach: these are favorite hiding places for
plovers. Look carefully - plovers are hard to see.

The above method works well on relatively narrow
beaches. However, Cardwell Point and Glass Ball
Beach are wider heaches than a single observer can
effectively census. At Cardwell Point, two observers
should walk side by side, moving simultaneously
and stopping each 50-75 m while slowly progressing
eastward more or less through the middle of the
beach area. After crossing the point, turn northward
and continue as before through Glass Ball Beach.
Wind and glare are particular problems in this area.

Monitoring Schedule

Begin censusing plovers in April and continue
through July as follows:

e One survey in April,

e two each in May and June (when nesting activity
is greatest), and

s oneinJuly.

A minimum of two full days are needed to census all
four areas. But because of unpredictable weather
conditions, several days on San Miguel may be re-
quired to complete the surveys. It is important,
however, to census all survey areas within a two to
three day period, if possible, to minimize move-
ments of birds between areas and thus avoid
double-counting.

The best time for censusing plovers is between 1000
and 1400 hours for the most favorable weather con-
ditions and when plovers are active. Don't start too
early in the morning.

Time Required

Approximate times'required for each survey area are
summarized as follows:

» Simonton Cove: 2 hour travel + 2 hours survey
e Cuyler Harbor: 1 hourtravel + 1 hour survey

e South Beaches/Cardwell 3 hours travel + 4
Point/Glass Ball Beach hours survey

Recording Data

Record the number of males, females and juveniles
by survey area. When nests are found, make note
of contents {number of chicks or eggs). A sample
field data form for Snowy Plover surveys is shown in
Appendix B-1.

Safety

Unless monitors are familiar with San Miguel [sland,
it is easy to get lost, especially in foggy weather. Al-
ways carry a compass and a contour map of the is-
land showing trail locations. Weather conditions on
San Miguel Island can change suddenly and
dramatically. Dress in layers and bring clothing to
protect against wind and cold. Carry sun screen
and wear a hat for protection against the sun. Bring
sufficient water and food for the long South
Beaches/Cardwell Point/Glass Ball Beach surveys.

Snowy Plovers - San Miguel Island
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DATA MANAGEMENT

The data generated by most of the field methods
outlined in this handbook are conducive to statistical
analyses for determination of interannual changes in
nesting parameters. Normally, one might use the
familiar Student's t-test to detect significant differen-
ces in annual population and productivity means.

However, seabird breeding distributions are distinct-
ly clumped, our sampling methods are systematic
(not srictly random), and sample variances have not
proven to be equal. We have therefore chosen to
use non-parametric statistical tests. In particular, we
recommend use of the Mann-Whitney U test far
comparisons of individual years or the Kruskal-Wal-
lis one-way ANOVA for comparing multiple years
(Siegel 1956). These or similar statistical tests are
available in packaged statistical programs com-
patible with MS-DOS (IBM-compatible) personal
computers (e.g., SAS 1987; 'SPSS 1983). 'The
reader should refer {o Wanlfess et al. 1982, and
Hatch and Hatch, 1988, for insights into detection
and analysis of annual changes in seabird poputa-
tions.
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APPENDIX A. California Brown Pelican Plumage Characteristics

Appendix A-1: Plumage Changes in Young California Brown Pelicans

Plumage charactetistics of Brown Pelican chicks as they change weekly (from hatchling to fledgling) are
described below. At hatching and for the first week, chicks are naked with dark purple/black skin. Down ap-
pears on the back and rump in 10to 12 days and chicks appear grayish. They are completely covered by white
down by the third week. The first dark feathers to emerge are the scapulars and primary wing feathers which
begin showing about 30 days after hatching. As feathers begin emerging and growing, young pelicans increas-
ingly appear more brownish as down disappears. Most of the down is gone by week 10, and by the time of
fledging, the head, neck, and back are brown, while the breast remains white. Newly-fledged birds may be con-
fused with sub-aduits hatched in the previous year, especially by inexperienced observers at a distance. Distin-
guishing characteristics between these two groups are given at the bottom of the table.

AGE
CATAGORY WEEK CHARACTERISTICS
1. 1. Purple-black, naked; uncoordinated, closely brooded.
2, Gray, down emerging; head and neck naked; closely brooded.
3. White, downy.
4. White, downy, but larger.
I, 5. White, downy, but with first feathers emerging on wings and back
(primaries and scapulars); gray-brown beginning to show on back.
6. Wings totally with emerging feathers; back appearing gray-brown.
7. Wing feathers 1/4 grown in; belly downy; head and neck mostly downy,
but duskiness beginning to show.
8. Wing feathers 1/2 grown in; belly with emerging feathers; head and
neck 2/3s down, rest dusky.
IIL 9. Wing feathers 3/4 grown in; upper belly 1/2 feathered; head and neck
1/2 downy, rest dusky.
10. Wing feathers complete; some down on lower belly and under wings; head
and neck mostly gray-gray, but still lighter than that of fledged young.
1. Last of down {under legs and wings); head and neck a more uniform brown.
12, Full feathering; has ability to fly.

Young-of-the-year characteristics:

Light brown head and neck; overall appearance of clean, new feathers; clean white belly; back and wing
feathers a rich, light brown with slight scaly appearance; line between dark and light on sides appears indefinite;
yellowish feet; soft parts of head gray without color.

Second-year juvenile characteristics:

Darker, dull brown head and neck; overall appearance of scruffiness and worn feathers; white belly, but often
soiled; back and wing feathers uniform dark, dull brown; line between dark and light sides distinct; pouch and
feet gray; bill with orange or red tip.

Appendix A - California Browr Pelican A-1




APPENDIX A, California Brown Pelican Piumage Characteristics

Appendix A-2: Seasonal Changes in Adult California Brown Pelicans

Intensity of colors, especially In the fleshy parts, Is greatest in aduit and older-adult pelicans; once acquired, the
greater Intensities tend to remain. There is much age-related variation in the younger birds tending toward more
brown feathers and less intense colors. The complex changes in appearance of the adult California Brown
Pelican through one annual cycle, as related to molit, feather wear, and physiological condition are described
below. Various zones in the head reglion are coded to the accompanying |Ilustration shown on page A-3 and
changes in these zones are outlined befow,

Colors of soft parts during seasonal changes in appearance of adult California Brown Pehcan.
Taken from Anderson and England (1987) and D: W. Anderson (unpublished field notes).
Winter Spring Late~Summer
(pre-bresding) {bresding) [{posc~brasding}
Area--Description . Appearance Appearance Change Appearance Change
1 - Nail yellow bright yellow hormonal  yallow hormonal
2 -- Upper mandible (discal) yeailow/some yellow/orange hormonal  yellow/some hormonal
orange pink/red oFange

3 -- Uppsr mandible (proximal) light blue light blue/ .hermonal gray-blue haormonal,

pinkish shedding
4 -—- Lowsr mandible light dlue Tight blue hormanal  grey-biue gams
5 -- Gular pouch {proximal) reddish orangs bright red hormonal  yellow-grey hormonatl
6 -- Gular pouch (distal} grey-green deap gresn hormonal  grey hormonat
T =~ Forehead yalilow yeliow molting salt & pepper molt
8 -- Lower crown vellow white molt salt & papper mote
9 ~=- Uppar crown wvhits whits none salt & pepper malit
10 -- Crest white dark brown molt reddish brown wear

{if present)
11 -~ Occiput & nape white dark brown molt medium brown wear
12 -- Upper back white to dark brown molt medium brown wear
13 -~ Mid-back silver-gray silver-grey nons dul) brown waar, molt
14 -- Wing coverts stiver—-grey silver-grey none dull brown wear, molt
15 -- upper breast gray-brown dark brown wear scruffy, flecked, wear, molt
dull brown
18 == Jugulum yellow yellow wear very faded molt, wear
17 -~ Eye-ring gray pink hormonal grey hormonal
18 -- Iris light blue light blue none brownish hormonal
19 -- Lore gray grey pink hormonal  dark grey hormonal,
. shedding
A-2 Appendix A - California Brown Pelican




APPENDIX A. California Brown Pelican Plumage Characteristics

Appendix A-2: continued

SPRING

LATE-SUMMER

Appendix A - Catifornia Brown Pefican




APPENDIX A. California Brown Pelican Plumage Characteristics

Appendix A-3: Five Age Classes of California Brown Pelicans

Five age classes of the California Brown Pelican can be distinguished by external characteristics. The following
table describes yearly moit patterns and plumage/soft part changes for each age class. Adult (breeding)
plumage is usually attained in the fourth year. As shown in the figure, age classes are designated by abbrevia-
tions which are also used in field notes.

Molt pattern and plumage changes in the California Brown Pelican.
Taken from Anderson and England (1987) and D. W. Anderson (unpublished field notes.)

Calen?ar‘ Ye&'.lr'4

] 5 6
A LT
W = = =
WW 1o o ot e e e
W2 o ame = — -
Wpem — pu——— —— e W
Wh‘é'i&'l"" - - _
(B) B B

0

Bars indicate period when molt is occurring. Age

Abbreviations are as follows:

YY = Young-of-the-year Brown head, white belly; all soft parts on head grey without color; feet
yellowish; line between dark and light on sides appears hazy.

DW = Second-year bird Dark head, white belly; feet greyish; yellow bill tip; line between dark and
light on sides more distinct.

WWi = Early-stage third-year bird or late-stage second-year bird; White head, white beily; head has
appearance of faded adult; this Is an intermediate stage plumage that is
quite variable, and may last longer in males than in females.

WW2 = Third or fourth-year bird  White head, white belly; distinctly adult type head with patch of white
remaining on belly.

WD = Full adult White head, completely dark belly, typical adult head.
(B) = Breeding May begin in third year, particularly with females.
B = Breeding Usually begins in fourth year.
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. APPENDIX B. Data Entry Forms

Appendix B-1: Seabird Nest Contents

SEABIRD NEST CONTENTS

Isiand _ SBL ~ GRID GUW'A' (995 p, _ I
. Species Western Gull 19871
F/ B/ /D
q;\ V\ Q\U v{‘? \§ \J
' SO
>/ v
\ﬁt \L{ Q?o) \}?J) -.v"u S\f
Nest No. NS R N \n’) g Comments
Al €, |Ca|RB|Bs B2 [Ba

Az Cy (<] By -B"Dl Bz | By
A3 e | CaPg B |lO ] o
Ad |Cy|C3)Ca B3| B2 Be
A5 CziCa A'Q.(? Al 0| o - o {
Al ¢y | Cs|Ps | By Bs {Pep,
AT Lo Cs ;‘, Cy B‘A, B Bs

. A8 Cy [Tahe,|Bs[Bs ] By
Al Cy|CaiCs BLD: B2 Ba |
fito |C3 | Ca| By |By| By|By ‘ N
A e [Ca|Cy| B B, |Ba A
Az [CalCylPe| By [%p) Be DNAY
SN
AP
RN
AN
A\ g
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APPENDIX B. Data Entry Forms

Appendix B-2: Western Guill Nest Data - Santa Barbara Island ]

'WESTERN GULL NEST DATA
SANTA BARBARA ISLAND

Observer Date 19 .
From Nests or Birds .
Census Area Viewpoint on Nests Individuals Total
1. Landing Cove 1 |
28
Raft
i, Arch Point 2A
11 8 Shag Rock 3
4
W, Elephant Seél Cové 4
5B
v.  North CIf 5A <) & :
VL Webster Point 6 /\é\“
<\g\\s Nl
VL At Cli T <y
VIIL, Ai Area 8 <9W
EX. West Colony 9A
98
X, Badlands 10 ’
XL Cat Canyon R |

XIL SE Sea Lion Rookery 12A

128

12C

120
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. APPENDIX B. Data Entry Forms

Appendix B-3: Western Gull Chick Growth and Food Data

WESTERN GULL CHICK GROWTH/FOOD

Island P.
Grid * ! 19

Band Nest

#'s s [wWt IFajwe [Fdlwt. IFd/wt. [Fdjwt, [Fdijwt. | Fd Rermarks

RS
/2

N
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APPENDIX B. Data Entry Forms

Appendix B-4: Cassin’s Auklet Nest Box Survey

CASSIN'S AUKLET NEST BOX SURVEY
istand __ Prince Island Time [46- 1355 Date (bJune (8
Observer _R8L /DB Wx Ofast calm , T~ 65°F
Nest R=recap
Box #| Stat { Cnts | Band # {Cul Grs| Net| Egg Remarks
(L-Leq) | Dpth | Sex]Iris IFd |Wgt| Wgt| L x W
i u | g
2 Z &
3 {u |ee |
4 | & [B%} on-14me B |—li4ejus Chick missed Uesterdsy
5 J1 & :
6 [ U |de
7 Ul & Achive. lastmonth (AdE)
8 Ul g Ackive lash month (A4E)
° ,@, ‘ g : [ i
10 [ A [Me®-W15 | oo | |w |~ |23 2 lasxar
111 e | Be Eqq addted (AE)
12| g1lg Feathers
1319 |F
414 |88
A |11t | 90 | @ W= M™% P G e e ke Teptast |
15 1A ¢ 1441 —° =B = 149 a4 in ko . Chicke band ok,
i6 B
17 A ‘l&
18 ALY
L AN
20 LGN
21 AR
22
23
24
25
diis: W= White Status: U= Used Contents; A= Adult
F= Flecked (Stat P= Prospected (Cnis) £E= Egy
8= Brown A= Activa C=z Chick
&= Inactive A+E= Adult + Egg
Culmen Depth: taken at D= Disturbed/ AE= Addled Eqg
anterlor edge of nares. Damaged HE= Hatched Egg
BE= Broken Egg
Wgt-Tare= 303

B-4
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. APPENDIX B. Data Entry Forms

Appendix B-5: Snowy Plover Field Data - San Miguel Island

SNOWY PLOVER SURVEY - FIELD DATA SHEET
San Miguel Island

Date 75 J’U-I"t& 187 Page i

Time Start
Time Slop Observer L. &. " Cubler
u Wind Speed/Direction Visibility __ Sky Condition

Paired |Fledged

Location Male | Femate| Y=Yes| Young | Nest | Contents Notes/Remarks
- N=No
200 m E.ob- 1} clnerved His © ”tjbanda‘];# fov 36 mud
Nidevey Gan - treil - ‘"‘N‘B 9 “afew brasas i
b, with s levbeh | l Y @ 1:?«;:«: te Mcml‘ h'c.: .She wg ne't‘necm
SeomE d‘ deﬁ- dv\ fo e €.
dhoves Q| ¢ -1 -1 = Ut Aihmed {0 W a!-vjsﬁwc w
T iy waklad o
i ol 2l 1IN | = - 3&1@: v L stoot m*ﬁ;‘:“ q‘:;
%C"ﬂ[" i (e 5 oute buumes - o.teo’lqml,mau

e

vy

, R
® S
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APPENDIX C. Xantus’ Murrelet Burrow Locations

Appendix C-1: Burrow Locations - Tent Slopes, Santa Barbara Isiand
.( Guide Post Large cave Cove goes 3' back, need
. i Flezs-Trail closed sign { mrror and flashlite
-: .r' T::::: RS 2.33 .24
JlIte Al ? g L'x/Coreopsis on rock band
- ~::: :- __%op_‘___:___ |?4 XMl-BI .

down to edge

TENT SLOPES

meta! stake
A
Xx1188-0Z o v/ XN-30A
XM-38-01
C 0 XM- 305 °
< /
e
87-ot T xiga-sl
RN o'
b=l Honging
0
o8 4 ~ Dbush 8
.'45 -aaela oy . N
" 13- 3 oxm7-81
&\
lo-8r e XM-15
88-05 , At
- (-\ 15 2.5'472-’-’50Ntug&hangmq
[\}} T - ,gsse\m bush . ]
88-06 & L
B ¢ ',L{" 3-8l
7t 5" -
g'!\';—:céc:en stake «B-8I
' Tiny bush \
\Meml s}uke
~ oq’_}.-—-» flat Eriophyllum
CL_,EB‘J at edge of cliff

Hatihed eqq: Dey ¢ paper membrane

Bloody , vasevlari red membrane

Mowre - eaten (hreken): Dirt-encrusted
Shiny adherewt membrane

Tooth marks
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Burrow Locations - Cat Canyon, Santa Barbara Island
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APPENDIX D.

Appendix D: Data Analysis and Reporting Guidelines

Analysis and reporting of seabird monitoring data goliected
each year takes the form of an arnmual report to the Park. The
kimds and aquality of data coollection varies each year, depernding
ar the extent of seabird breeding efforts, and on  manpower,
budget, and logistical limitations. For example, large
mrotracted nesting efforts by pelicans on both Arnacapa and Santa
Farbara islands, together with cutbacks in seasonal specialist
hirimg could precluds the attainment of complete data sets fram,
say, the oull grids. Conmversely, minimal pelican nesting
activities might allow extra visits to the auklet study complexes
o PArince Island. Thus data analysis as reflected in annual : .
reports is influwenced by both the whims of wature and by
managerial decisions.

The arnrnual report should be written from the standardized
ocutline shown in Table Dl The contents of each major heading is
briefly described below.

ABSTRACT. The abstract is a brief, concise synopsis of the
salient contents of the report, ivcluding pertinent
reconmendations. It should be less than ore page. 5

INTRODUCT ION. The introducticon provides background information

ot the seabird monitoring orogram and its goal and function
within the Charmel Islands Natiomal Park.
METHODS. This gection refers the reader to the seabird

monitoring handbook and to the Species Accounts for descriptions .

=f methodalogy,
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. Table Di. QOutline for arnnual report of seabird movitoring to CINP.

Title Bapge
I. Abstract
II. Introduction
I11I. Methods

IV. Results and Discussionm

A. Species PAccounts

. 1. California Brown Pelican
a. Amacapa Island
b. Sarnta Barbara Island

2. Double-crested Cormorant
a. Aracapa Island
b. Sarmta Barbara Island
c. Privice Island

3. Pelagic Cormorant
a. fAracapa Island

. ' 4. Western Gull
. &. Aracapa Island
b. Sarnta Barbara Island

c. Privce Islarnd
de Gull Island

H. Xantus! Murrelet
a. Santa Rarbara Island

&. Cassin’s Auklet
a. Prince Island

7. Sriowy Plover | |
a. San Miguel Island '

E. Gernesral Discussion
V., Conclusions and Recommendations
Ackrowladogements
Litevrature Cited
Figures

Tables
Appendices
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RESULTS AND DISCUSSION. This combined section ircludes a series
of detailed Species Accounts in which the year's seabird
reproductive data are summarized by species and island, and a
more broadly synoptic Seneral Discussion seotion. Each Species
Account presents brief methodology and sampling effort summaries
and also discusses the data obtained for that spaecies, The
General Discussion integrates inter-specific and inter—island
topics such as food availability, pollutants, and oceancgranhy
with the reported data, as well as making comparisons with pricr
YEAT S, ather species or other ecosystems.

CONCLUSIONS AND RECOMMENDATIGNS. This section draws conclusions

about irnter-annual fluctuations and long-term trends and makes

recommendat ions for management plans or for more detailed

investigations of perceived problems. It alsco recommends changes

in the monitoring program or its protocols.
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data
data
is a

BROWN PELICAN

analysis is usually mirnimal and consists mainly

reduction processes and descriptive statistics.

gince the annual reports are primarily archival documernt s,

of simple

Following

summary of expected analyses for each species:

Nesting effort and productivity summaries:

> A. Number of: 1}
=

L 2
4)
E. (from 8 ahove)
1)
=)

4)

DOUBLE-CRESTED CORMORANT

nest attempts

yourpg fledged

successful nests

(=riest attempts mirnus abandored nests)
dead chicks (martality)

Caloewlates

Productivity
(=ycung fledged per rnest attempt)

% successful nests
(=surcessful rests per rest attempts)

Yourg fledged per successtul nest

% chick mortality

Nesting effort and productivity summaries:

A. Number of: 1)

=)

‘ )
) E. (from A above)
1)

=)

Nest attempis

Young fledged
(from maximum sample chick et )

Successful nests
(=Nest attempts minus abandoned nests)

calculate:
% sucecesstul rests

Productivity
{=yonng fledged per nest attempt)
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PELAGIC CORMORANT

Nest ing effort and productivity summaries:
R. Number of: 1) Nest attempts

&) Young fledged
{Ffrom maximum sample chick counts)

3)  Successfyl nests
(=Nest attempts minus abarndored rests)
B, {(from A above) calculate:
1) % successful nests

2) Productivity
{=young fledged per vnest attempt)

WESTERN GULi.

Nesting effort and prodactivity summaries:

A,  Number ofz 1) Nesting pairs (SRI, G

R O 2) Sample nest attempts—-grids (SRI, AI, PI)
&) Sample eggs laid-grids (SRI, AL, PD)
4) Sample egos hatched-grids (SRI, AI, PI)
3) Sample chicks fledpge-grids (SEI,AI, PRI

E. (from A above) calculate (SBI and Al grids anly):

Mearn clutch size
2) Hatch success
(=engs hatched per eggs laid)
3) Fledpging success
{(=echicks fledged per eggs hatched) »
4) Reproductive sucocess
(=chicks fledged per eggs laid)
5) Productivity ®
(=chicks fledged per rest attempt)
6} % suceessful rnests

Chick growth caloulatiorns:

A. From sample grids on SBEI and AI, calculate growbh
rates (grams per day) for chicks with iwnitial
waeights of {100g arnd at least three waights to
. 60aGn.
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XANTUS! MURRELET
Nesting effort and productivity summaries:

d. From SBI sample nest areas {Cat Canyon and Tent Slopes):

1) Sample nest attempts

(=riests with eggs laid plus reraest ing)
2) Sample rest sites checkad
2) Number of successful nests

(=riests with hatched eggs)

B, {(from A above) calculate:
1) Nest cccupancy rates
(=rest attempts per rest sites checkead)
2) % successful rests
(=gucecessful rests per rest attampts)

CASSINTS AUKLET

Nesting effort and productivity swimaries:
A. From Pl sample nest baxes:

1) Sample nest attemots
(=rumber of rest boxes with eggs laid
plus revesting)
2) Number of sample rnest boxes checked
(=30)
3) Sample rnunmber of successful rests
(=rumber of rnests with fledged chicks)
4) Sample number of eggs laid
5) Sample rumber of eggs hatched
&) Sample rnumber of chicks fledged
{(=chicks »100g)
7y Sample mortality
&) broker + addled =20Gs
b) dead chicks

E. {fram A above) calculate:

1) sample % rnest occupancy
Z) sample % suecessful nests
(rests w/fledged chicks per nests checked)
3) sample hatch rate
(egns hatched per epgs laid)
4) sample fledge rate
(=chicks fledged per epgs hatched)
5) sample reproductive success
(=fledged chicks per engs laid)
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£) sample mortality rates
a) egg sample movtality rate .
(=broken/addled eggs per egns laid)
b) chick sample mortality rate
(=dead chicks per eggs hatched)
) total sample mortality rate
(=egg+chick mortality per eggs laid)

Sample chick greowth calculations:

A. Calculate sample chick growth from chick weights as
available,

SNOWY PL.OVER
Nestimg effort summaries:

1} Total numbers of adult birds in
SUVEeY areas

23 Total wnumbers of females in
SUrVeY areas

3) Total rumber of paired adults
irn survey arsas

4) Total rnunber of rests fourd in
sSurvey areas.

The data summarized for the harameters listed above should
orovide sufficient information tu*detéct gﬁwss imter—annual
changes in rnesting populatioms of these species in the Charnrel
Iislards. Over time a sufficient body of data will hapefully be
accumuiated for more rigorous non—parametric statistical aralyses

L]
af less obvious trends (see Data Manapement, above).
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